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EXECUTIVE SUMMARY

Natural Resource Technology, Inc. (NRT) was retained by CITGO Petroleum Corporation
(CITGO) to perform a site investigation at Dikeyard 4 of the CITGO Terminal facility located at
2500 East Chicago Avenue (State Highway 312) in East Chicago, Indiana. The investigation
was conducted in response to an on-site release of turbine fuel discovered on May 14, 1996 from
the fill and transfer fuel piping near Tank #4 and along the adjacent right-of-way (ROW) to the
south. The suspected fill line was taken out-of-service and replaced with a new fill line. CITGO
excavated and dewatered a portion of the spill area to aid in the identification and repair of the
fill line. CITGO reported the release to the Indiana Department of Environmental Management
(IDEM) Emergency Response on May 14, 1996. The release was reported as less than 100
gallons of turbine fuel and contained on the CITGO site. IDEM stated to NRT on September 24,
1996 that a written response to the release notification will not be provided to CITGO as the
IDEM considers this release to be a minor incident based on the volume of the release (less than
100 gallons) and since a release to off-site property was not reported. IDEM release number
9605119 was assigned to the site.

The objectives of the site investigation were to determine the presence or absence of free-phase
product (turbine fuel) in the identified spill area; evaluate the lateral extent of hydrocarbon
impacts to soil and groundwater on the site and on the adjacent ROW; determine soil type and
groundwater depth, flow direction, hydraulic gradient, and velocity. NRT advanced 17 scil
borings within and outside the spill area to evaluate the lateral extent of soil and groundwater
impacts on the site and the adjacent ROW to the south. Seoil and groundwater samples were
collected and analyzed for polynuclear aromatic hydrocarbons (PAHs) to delineate the extent of
impacts. Analytical results indicate that the extent of petroleum-impacted soils and groundwater
related to the turbine fue!l release is defined on the subject property and extends off-site onto the
adjacent south ROW, but not reaching East Chicago Avenue. The majority of the site (impacted
area) is restricted from public access by fencing along the ROW. Due to the shallow depth of soil
impacts (less than two feet), a small portion of the contamination present adjacent to the buried fuel
lines is accessible to the public and utility workers on the ROW. The detected levels of
naphthalene and bhenzo(a)pvrene are below their respective risk-based screening levels (RBSLs)
presented in the American Society for Testing and Materials (ASTM) Standard Guide E 1739-95
for Risk-Based Correction Action Applied at Petroleum Release Sites. These RBSLs are risk-based
correction action target levels established by ASTM for chemicals of concern, in this case for
naphthalene and benzo(a)pyrene. These ASTM RBSLs were relied upon, since direct contact and
soil leachate vatues are :urrently not established by the IDEM, nor were calculated as part of this
investigation.

Impacts to groundwater were detected as dissolved-phase, non-carcinogenic PAHs present
predominantly on site. No free-phase product was encountered during this investigation. The
detected levels of naphthalene and benzo(a)pyrene are below their respective ASTM RBSLs for
ingestion pathway at industrial sites.
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EXECUTIVE SUMMARY

Groundwater flow data and analytical data indicate that the plume is migrating toward the west-
northwest {toward Tank #4) under a low hydraulic gradient and moderate groundwater velocity.
Based on this and the low mobility of PAHs, the portion of the plume detected on the site is
expected to remain on the site. Impacts detected off-site on the ROW are expected to migrate
under the same conditions on the ROW and onto the site. '
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1 INTRODUCTION

1.1 Overview

Natural Resource Technology, Inc. (NRT) was retained by CITGO Petroleum Corporation
(CITGO) to perform a site investigation at Dikeyard 4 of the CITGO Terminal facility located at
2500 East Chicago Avenue (State Highway 312) in East Chicago, Indiana (Figures 1 and 2). The
investigation was conducted in response to a release of turbine fuel at the site. This report
describes the scope of work, presents the results of the investigation, and provides conclusions

based on the results.

1.2 Background

The turbine fuel release was discovered on May 14, 1996 from the fill and transter fuel piping
located in the southeast corner of Dikeyard 4 (Tank #4) and along the adjacent right-of-way
(ROW) to the south. Figures 2 and 3 show the investigation area relative to the tank location and
ROW. The release was the apparent result of a leak from an underground, 16-inch diameter
turbine fuel fill line. The suspected fill line was taken out-of-service and pressure tested to
determine the location of the leak. A portion of the fill line failed the pressure test and was
abandoned and replaced with a new fill line. CITGO excavated and dewatered a portion of the

spill area to aid in the identification and repair of the fill line.

Following the repair of the piping and the recovery of the product, CITGO reported the release to
the Indiana Department of Environmental Management (IDEM) Emergency Response on May
14, 1996. The release was reported as less than 100 gallons of turbine fuel and contained on the
CITGO site. IDEM stated to NRT on September 24, 1996 that a written response to the release
notification will not be provided to CITGO as the IDEM considers this release to be a minor
incident based on the volume of the release (less than 100 gallons) and since a release to off-site

property was not reported. IDEM release number 9605119 was assigned to the site.
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I INTRODUCTION

1.3 Project Contacts

Project contacts include the following:

CITGO Contact:

CITGO Petroleum Corporation

2316 Terminal Drive

Arlington Heights, Illinois 60065

Attention: Mr. Scott Buckner (847) 437-3463

Environmental Consultant:

Natural Resource Technology, Inc.

23713 West Paul Road, Unit D

Pewaukee, Wisconsin 53072

Attention: Mr. Tim Mueller (414) 523-9000

1.4 Objectives

The objectives of the site investigation included the following:
s Determine the presence or absence of free-phase product (turbine fuel) in the
identified spill area of Dikeyard 4:
s FEvaluate the lateral extent of hydrocarbon impacts to soil and groundwater on the site
and on the adjacent ROW to the south along East Chicago Avenue (State Highway

312):

@ Determine soil type and groundwater depth, flow direction, hydrauiic gradient, and
velocity; and,

® Prepare a site investigation report for submittal to CITGO.
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2 SOIL BORINGS AND SAMPLING

2.1 Soil Borings and Soil Sampling

On December 3 and 4, 1996, NRT advanced 17 soil borings within and outside the spill area to
evaluate the lateral extent of soil and groundwater impacts on the site and the adjacent ROW to
the south, The soil borings were drilled using a hydraulic probe devise to depths ranging
between 8§ to 12 feet below the ground surface (bgs). Soil boring locations are shown on Figure

3.

Soil samples were collected continuously at two foot intervals from each soil boring for soil
classification and field screening for volatile organic vapors. Characterization of the soil samples
was performed in accordance with the Unified Soil Classification System (USCS). Field
screening of soil samples was performed using a photoicnization detector (PID) equipped with a
11.7 eV lamp. Field screening samples were prepared by placing the sample in a one-quart glass
container, then covering the container with aluminum foil, and allowing the sample to equilibrate
to room temperature. The probe of the PID was then inserted through the foil and the peak
response was recorded. Characterization of seil boring samples and field screening results are

described on the soil boring logs included in Appendix A,

One soil sample from each boring was prepared for potential laboratory analysis of polynuclear
aromatic hydrocarbons (PAHs). Only unsaturated soils were considered for potential laboratory
analysis. Due to the presence of a shallow groundwater (approximately 12 to 2 feet bgs), soil
samples collected from a depth of 0 to 2 feet bgs were prepared for potential analysis. Based on
field screening PID results, four soil samples, collected from the soil borings, were submitted for
PAH analysis to SPL Environmental Laboratories, Inc. (SPL) in Traverse City, Michigan. Soil

analytical reports are included in Appendix B.

1195-site investigation report Natural
2-1 Resource
Technology



2 SOIL BORINGS AND SAMPLING

2.2 Groundwater Sampling

During completion of the soil borings, groundwater samples were collected from 15 of the 17
soil borings and analyzed for PAHs to delineate the extent of groundwater impacts and to
strategically determine locations for permanent groundwater monitoring wells. Groundwater
samples were collected from temporary wells consisting of dedicated, plastic tubing and slotted,
stainless steel sampling points inserted in the hydraulic probe borings. All sampling equipment
was decontaminated between sampling events, and new plastic tubing was used at each
groundwater sample location. Groundwater samples were extracted from the probe screen using
a peristaltic pump and submitted to SPL for PAH analysis using USEPA Test Method 8310.

Groundwater analytical reports are included in Appendix C.

All boreholes were abandoned in accordance with Indiana Admuinistrative Code (IAC) 310
following the collection of soil and groundwater samples. Scil and groundwater investigative

wastes by the investigation were contained in 55 gallon drums for future disposal.”
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3 GROUNDWATER MONITORING WELLS

3.1 Monitoring Wells

Three monitoring wells (MW-1, MW-2, and MW-3) were installed by NRT on December 4,
1996 to evaluate the lateral extent of on-site groundwater impacts and monitoring purposes. The
wells were installed using hollow stem augers and constructed as four-inch diameter polyvinyl
chloride (PVC) wells designed for groundwater recovery purposes, if needed. Each monitoring
well was installed to a total depth of 11 feet bgs completed with a 10 foot screen designed to
intersect the shallow water table. The wells were installed in accordance with TAC 310 by a
licensed Indiana well driller. Well construction details are included as Appendix D. Well

elevations were surveyed by NRT following the installation of the monitoring wells.

Monitoring weill MW-1 was installed at the north extent of groundwater impact indicated by the
groundwater sampling data collected from the temporary wells. Monitoring wells MW-2 and
MW-3 were installed in areas of groundwater impacts near the source area to allow for the
recovery of potential free-phase product, if present. Approximately three weeks following
installation. the monitoring wells were developed by surging with a bailer and pumping with a
submersible pump. All groundwater purged during the development activities was placed in 55

gallen steel drums for potential future disposal.

3.2 Soil and Groundwater Sampling

One soil sample was collected from well boring MW-3 and analyzed for PAHs by SPL.
Approximately three weeks following the installation of the monitoring wells, one round of
groundwater samples were collected and submitted for PAH analysis. Approximately three to
five well volumes of water were purged from each well prior to groundwater sampling.

Groundwater depths and the potential for free-phase product were measured in each well prior to
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3 GROUNDWATER MONITORING WELLS

sampling. Soil and groundwater analytical reports are included in Appendices B and C,

respectively.

3.3 Field Hydraulic Tests

All three monitoring wells were hydraulically tested by baildown recovery and analyzed using
the Bouwer and Rice method to characterize the hydraulic properties of the unconsolidated
deposits. From the test data, NRT calculated hydraulic conductivities and groundwater flow
velocities in the shallow aquifer at each well location. This data will aid in the evaluation of
remedial action alternatives, if warranted. Baildown recovery (slug) test results are included in
Appendix E. Groundwater levels were measured in each monitoring well prior to groundwater
sampling. A horizontal hydraulic gradient was calculated based on the measured groundwater

levels. Hydraulic gradient and groundwater velocity calculations are included in Appendix F.
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4 INVESTIGATION RESULTS

4.1 Soil Sample Analyses

Soils were predominantly fine to medium sands extending to at least 12 feet bgs. PID soil
screening results indicated the presence of organic vapors in shallow-depth (0 to 2 feet) soils
extending less than 80 feet to the north and northwest and less than 40 feet to the south, east, and
west directions from the release area (turbine transfer pipe near boring SB-15). PID readings
were detected in off-site soil samples SB-12 and SB-13 located at the property boundary, but not
in samples collected further off-site to the south in borings SB-9 and SB-10 (Figure 3). PID
responses ranged from 24 to 481 instrument units (IU), with the highest responses detected at and

near the source area (turbine pipe area) and decreasing laterally away from the release.

Scil analytical resuits are also depicted on Figure 4. Soil analytical results indicated total PAH
impacts in soils (0 to 2 feet) in the release area ranging from 73,821 to 195,721 micrograms per
kilogram (ng/kg), and naphthalene concentrations ranging from 11,000 to 25,000 pg/kg. The
two off-site soil samples (SB12-1 and SB13-1), collected within the ROW to the south,
contained the highest total PAH and naphthalene concentrations. Total PAHs and naphthalene
concentrations in soil sampie SB1-1, collected north of the release area, were reported at 286 and
less than 60 ng/kg (below detection), respectively. The concentrations detected in soil sample
SB1-1 were significantly lower compared to the PAH concentrations detected in the other four

samples. Table 1 and Figure 4 summarize the scil analytical resuits.

4.2 Groundwater Sample Analyses

Table 2 and Figure 5 summarizes the groundwater analytical results. Groundwater analytical
results are also depicted on Figure 5. Groundwater sampling results from the temporary and
permanent monitoring wells indicate total PAH concentrations ranging from 6 to 904 pg/L in

groundwater samples collected from on-site wells and 6 to 7 pg/LL in the samples collected from
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4 INVESTIGATION RESULTS

off-site temporary wells. Detectable concentrations of naphthalene ranged from 6 to 300 pg/L.
The highest PAH and naphthalene concentrations were detected in the samples collected from
on-site temporary wells SB-6 and SB-15, both of which are located in the proximity of the
release (Figure 5). Off-site groundwater impacts were very low relative to PAH impacts detected
in groundwater samples collected from on-site wells. PAH compounds detected during this
sampling event included naphthalene, acenaphthylene, fluorene, 1-methylnaphthalene, and 2-

methylnaphthalene.

No free-phase product was encountered during the drilling and sampling phase of this

mvestigation.

4.3 Cleanup Criteria Pertinent to Site

At present, soil and groundwater cleanup standards for petroleum hydrocarbons are to
background levels. The IDEM is currently preparing a draft guidance document which will
establish risk-based soil and groundwater remediation criteria. The draft guidance document is
based on ASTM Standard E 1739-95 Standard Guide for Risk-Based Corrective Action Applied
at Petroleum Release Sites. and also considers remediation by natural attenuvation and other
similar state programs. The draft document is schedule to be completed for public comment by
October 24, 1997, The IDEM anticipates the document to become final for implementation by
March 1998. Information provided by the IDEM (August 1997) indicates that PAHs which will
drive  soil and groundwater cleanup include benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene,  benzo(k)fluoranthene,  chrysene,  dibenzo(ah)anthracene,  and
indeno(1,2,3-cd)pyrene. These seven PAHs are classified by the USEPA as probable human
carcinogens. Naphthalene is being considered for addition to this list, primarily on the basis of
its significantly higher solubility relative to other PAHs. Soil cleanup levels will be provided on
“Look-up Tables” currently being prepared by the IDEM. Draft copies of the Look-up Tables

are not currently available.
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4 INVESTIGATION RESULTS

Drinking water maximum contaminant levels (MCLs) for the carcinogenic PAHs are currently
being used by the [DEM as a guideline to enforce groundwater clearmp to background levels.
None of the seven carcinogenic PAHs were detected in the groundwater samples collected during

this investigation

4.4 Groundwater Flow

Groundwater level measurements collected by NRT on December 26, 1996 from the three on-site
monitoring wells indicated a west-northwest groundwater flow direction (Figure 6). Depth to
groundwater at the site on December 26, 1996 ranged from between 1 1/2 to 2 feet bgs. CITGO
terminal representatives indicated that the water table occasionally reaches ground surface.

Table 3 summarizes the measured groundwater depths and elevations.

A slight honizontal groundwater gradient was calculated across the investigation area at 0.0044

feet/foot to the west-northwest. The hydraulic gradient calculation is presented in Appendix D.

Results of the baildown recovery tests indicated hydraulic conductivities (K) in the shallow
groundwater ranging from 1.44 x 107 feet/minute (7.31 x 107 centimeters per second, cm/s) to
2.34 x 107 feet/minute (1.18 x 107 cv/s). Graphical output of the baildown recoverv data are
included in Appendix C. The esuimated K values are comparative to average values for sand
(Freeze and Cherry. 1979). Estimated K values are consistent for soils screened by the

monitoring wells.

Based on the calculated hydraulic conductivities, the calculated average linear groundwater flow
velocity at the water table was 3.8 x 107 feet/minute (2.0 x 107 cm/sec) or approximately 20 feet

per year. Groundwater flow velocity calculations are included in Appendix D.
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5 CONCLUSIONS

5.1 Soil Impacts

Analytical results indicate that the extent of petroleum-impacted soils related to the turbine fuel
release is defined on the subject property and extends off-site onto the adjacent south ROW, but not
reaching East Chicago Avenue. Based on the nature of the release (occurring below ground) and
high water table, soil impacts above the water table are likely attributed to a fluctuating water table.

The IDEM interprets soil contamination to occur within both unsaturated and saturated soil.

The majority of the site (impacted area) is restricted from public access by fencing along the ROW.
The detected levels of naphthalene and benzo{a)pyrene are below their respective risk-based
screening levels (RBSLs) presented in the American Society for Testing and Materials (ASTM)
Standard Guide £ 1739-95 for Risk-Based Correction Action Applied at Petroleum Release Sites.
These RBSLs are risk-based correction action target levels established by ASTM for chemicals of
concern, in this case for naphthalene and benzo(a)pyrene. These ASTM RBSLs were relied upon,
since direct contact and soil leachate values are currently not established by the IDEM, nor were
calculated as part of this investication. Due to the shallow depth of soil impacts (less than two
feet), a smal! portion of the contamination present adjacent to the buried fuel lines is accessible to

the public and utility workers on the ROW.

The on-site earth berms located to the south and east of the site investigation area will prevent
surficial drainage onto the adjacent ROW during times when the water table reaches ground
surface. As indicated in this report, the fill line was pressure tested and a portion was replaced o

prevent future releases.
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5 CONCLUSIONS

5.2 Groundwater Impacts

Impacts to groundwater were detected as dissolved-phase, non-carcinogenic PAHs present
predominantly on site. No free-phase product was encountered during this investigation.
Groundwater analytical results indicate that the north, west, and east extent of the release is defined.
The greatest levels of groundwater impact were detected on-site in the release area in the proximity
of the above grade transfer and fill fuel lines. Low levels of naphthalene were detected in
groundwater samples collected off-site within the ROW approximately 15 feet east and west of the
burted fuel lines. The detected levels of naphthalene and benzo(a)pyrene are below their respective

ASTM RBSLs for ingestion pathway at industrial sites.

Groundwater flow data and analytical data indicate that the plume is migrating toward the west-
northwest (toward Tank #4) under a low hydraulic gradient and moderate groundwater velocity.
Based on this and the low mobility of PAHSs, the portion of the plume detected on the site is
expected to remain on the site. Impacts detected off-site on the ROW are expected to migrate

under the same conditions on the ROW and onto the site,
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Table 1

Soil Analytical Summary - PAHs
Site Investigation - CITGO East Chicago Terminal
East Chicago, Indiana

E L . @ - g g @ ©
w = —_ Sole |85 Tsl @ g e g
e [] . E N o = L H{ TR = 2 .g".. . ol
9 £ =3 @ o o | E B T e ‘Q-__ - ]
= = © [ c N I - ] - = = ] .
& 5 B -— = M S @ @ e Lo B D g LT IRT R I E o
T E 8. & = a @ . @ S g = URI - ST R - R L - o i,
E a [~} E o s £ £ [ 2 Q T O =~ I N - P © - g @
z a o 5 o 2 E = " £ & £ o RS TE e R e bk B = £ 4
2 A 2 g E £ Y a 8 £ B E e [ 8 S22 (2|8 1 B ) <
s |2l 8. | 3 £ o|g| g | g | gHE|S|E|E|RIR ITIR|IE|E S| 3 3 =
E - £ E " a 5 o @ g [l 3] L Il & i e jclee 8" La - 2 |
©. [ m . =4 [ o C = £ e ] =2 ey a|e [@ifl -2 E E g
%) o 72} - o pd < =y iC o o i o (R IV O - ISR o S o S Y B iy o =
SB1-1 0-2  12/3/96 nd no oder nd nd nd nd nd nd nd nd & 6 nd nd nd nd nd nd 180 94 266
5B86-1 0-2 1243156 380 strong 16000 4100 3500 1300 1500 400 nd nd 260 60 nd nd nd nd nd nd 33000 62000 122120
5B-12-1  0-2 12/4/96 225 strong 25000 8000 5200 1800 1900 280 190 nd 130 70 28 nd 24 11 70 18 58000 95000 195721
58-13-1  0-2 12/4/96 320 strong 17000 6300 4300 1500 1600 230 150 nd 130 62 31 7T 21 12 58 nd 44000 92000 167401
MW3-1 0-2 12/4/96 nm slight 11000 3900 3700 1300 1700 240 140 220 490 160 290 43 260 63 230 85 25000 25000 73821
Noles:

(1) PAMs = polynuclear aromatic hydrocarbons.

(2) Only compounds delected by analysis are reponed in abeve table.

(3) All values expressed in micrograms per kilogram (glka).

{4) nd = parameter not detected above the laboratory method detection limit,

(5) PID = photoionization datector. prepared by: KSG 4/97
(8) ppm = parts per millian. ) ’ checked by: EPK 4/97
(7) nm = not measured.



Table 2

Groundwater Analytical Summary - PAHs
Site Investigation - CITGO East Chicago Terminal
East Chicago, Indiana

_m
- o . 2 e .
S . U .
o £ 2elE CE e bz
e E . N E =R Y (T R f::"E;‘ ' RV
= - = e 2 B T N IR
5B-1 12/3/96 nd d nd. nd nd nd
SB-2 12/3/96 nd nd nd nd nd nd
SB-3 12/3/96 nd nd nd - nd nd nd
SB-4 12/3/96 nd nd nd - nd nd nd
SB-5 12/3/96 8 3 nd. nd nd 11
SB-6 12/3/96 300 55 6 170 350 381
SB-7 12/3/96 10 nd nd nd 2z 12
SB-8 12/3/96 6 nd nd nd nd 6
SB-9 12/3/96 nd nd nd nd nd nd
SRB-10 12/3/86 nd nd nd nd nd nd
SB-11 12/4/96 6 nd nd nd nd 6
SB-14 12/4/96 7 nd nid nd nd 7
SB-15 12/4/56 280 73 6 160 380 904
SB-A* 12/4/986 150 nd nd 330 100 530
SB-16 12/4/96 9 10 nd nd nd 19
SB-17 12/4/96 8 3 nd nd nd 11
. Monitoring Well Samples - o -
MWY-1 12/26/96 nd nd nd nd nd nd
MWW-2 12/26/96 nd nd nd 44 10 54
MW-3 12/26/96 nd nd nd 27 10 37
MVV-A** 12/26/96 2 5 nd 2 14 23
Notes:

{1) PAHs = polynuclear arematic hydrocarbens.

(2) Only compeunds detected by analysis are reported in above table.
(3) All values expressed in micrograms per liter (ug/l).
{(4) nd = parameter not detected above laboratory detection limit.

(4) * = duplicate sample of SB-15.
(5) ** = duplicate sample of MW-3.

Prepared by: KSG 4/57
Checked by EPK 4/97




Table 3

Groundwater Elevation and Well Construction Summary

Site Investigation

CITGQ Petroleum Corporation
CITGO East Chicage Terminal
East Chicago, Indiana

WV -1 Mw-2 MW-3
" Well Construction Detail - |Monitoring Well Construction Summary ===
Ground Surface Elevation (feet) 95.53 95.70 95.89
Top of PVC Elevation (feef) 97.39 97.44 97.36
Top of Screen Elevation (fest) 94.53 94.70 94.88
Well Screen Length (feet) 10 10 10
Total Well Depih (feet)-bgs 11 11 11
7 NieasurementDate . [Depth to Water (infestbelow top of PVC) .
December 26, 1996 3.73 3.82 3.57

Measurement Date.
Cecembper 26, 15986

Depth to' Water (in.feet: beiow ground surface}
1.87 . 2.08 : 2.10

_ Measurement Date
December 26, 1996

Water Level Elevation infeet - - k. R
93.66 93.62 93.79

Measurement Date
December 26, 1996

Water Level Above / Below:(-) Top of Screen in feet
-0.87 -1.08 -1.08

prepared by: TEM 5/97
checked by: KMJ 9/87







NRT Log Form — State of Indiana SCOIL BORING LOG INFORMATION

Page | of 1
Fecllty/Project Name Boring Number
Citgo Petroleum — Egst Chicago 58-1
Boring Drilled By {Firm name and name of crew chief) Date Drlling Started Date Orilling Compleied | Drifing Kethod
Terra Trace 12/03/96 12/03/96 Geoprobe
Mike
Common Well Name Final Static Water Level { Surface Elevation Borehole Diameter
Feet MSL Feet MSL L5 inches
goring Locatlon Feat N Lat Loca Grid Locatlon (if applicable)
State Plane . Own - e
Feet E Long
Os COw
County B2State Civil Town/Clty/ or Vilage
Lake County Indiana £ast Chicago
Sample Sail Properties
< v
i A Scil/Reck Description 2
oz 8l 2| 2 And Geoicgic Origin £ or o =l g |8%|e= z 2
55|28 S| = Each Major Unit o |E Sleladlze|z_ |2zl g| 58
io|23] 3| 8 @ |52|s8| S |55 i85|5E|&82| & | B3
Z Glaxc| @ | O o |wa|lzxa|l a |ow]Zo|d50(las]| a @ Q
— SAND: Brown to gray, fine to medium grained S
SBI-! - sands with littie coarse sand, little silt, wet at NO
= 1.5 fest,
L— 2
SB1-3 : NOD
—4
5BI-5 : NO
5 sp
SB1-7 ~ NO
— 8
SBI-§ I~ ND
T
i
SBi-il i ND
[ End of Boring at 12"
14
T
18
20
22
1 hereby certity that the infermation on this form is true and correct to the best of my knowledge.
ignatu Firm
?'ggged' %y Kevin S. Gill Natural Resource Technology
This form is based on the generic log form used in the State Wisconsin,




NRT Log Form — State of Indiana

SOIL BORING LOG INFORMATION

Page 1 of {

Facllity/Project Name

Citgo Petroleum — East Chicago

s8-2

Boring Number

Terra Trace
Mike

Boring Drllled By (Firm name and name of crew chie !

Date Driling Started
12/03/96

Date Driling Completed
12/03/98

Drilllng Method
Geoprobe

Common Weil Name

Final Static Water Level

Surface Eievation

Borehole Diameter

Feet MSL Feet MSL L5 inches
Bering Location Feet N Lat Local Grid Locatlon ({if applicabie}
State Plane . Uw Of
FeetE Lon
¢ Os Ow
County B2State Civli Town/Clty/ or Yillage
Lt ake County - Indiana East Chicago
Sample Soil Properties
= -
2=\ 2 K Soit/Rock Description e
9| E E 3| e And Geologic Origin For o el g 185]e= z 2
a5z 2 = Each Major Unit w |5 21k 5_%332 2xl g -
= 2o [=% Q gol= gt o E‘__ﬂ:'—":ﬂ-o o E
22l5g| 3} 8 2 |s3|28] £ |35|28|35|2&] 2| 28
- SAND: Brown to gray, fine to medium e
- grained sands with iittle coarse sand, tittle
5821 =1 silt, wet ai 15 feet, 24.2
2
582-3 -3 28.6
— 4 5P
582-5 5 325
I _}5
5B82-7 -7 28.8
8
= E : Bori 5
—9
—10
— 1t

I hereby certify that the information on this form is true and correct to the best of my knowledge.

i@é’&é‘é{%y Kevin S, GHI

Firm

Natural Resource Technology

This form is based on the generic log form used in the State Wisconsin.




NRT Log Form - State of Indiana

SOIL BORING LCG INFORMATION

Page t of 1

Feacllity/Project Name

Citgo Petroleum - East Chicago

58~3

Boring Number

Tarra Trace
Mike

Boring Drilled By (Firm name and name of crew chief}

Date Drifling Started
12/03/86

Date Driling Completed
12/03/98

Drifiing Method
Geoprobe

Common Welt Name

Final Static Water Level

Surface Elevation

Borehole Diameter

Feet MSL Feet MSL 1.5 inches
Boring Location Feet N Lat Local Grid Locatlon {if applicable)
State Plane . Ow Oe
Feet E Long
Os Oxr
County BasState Civll Town/Clity/ or Village
Lake County Indiana East Chicago
Sample Soil Properties
= -
2= £ Lga: Soil/Rock Description g
_9lEB| 2| ¢ And Gealogic Origin For o el o [85|ws = 2
grs8 2| < Each Majer Unit v |5 Sk 521222 _ (2% ¢ 2
Eoj23l 3| 8 18258 S |52185|2E|88| S| S5
Z S|3x| o =] o |waj=xa o [ow|lzo|d3 3| S o T QO
- SAND: Srown to gray, fine to medium o
- grained sands with little coarse sand, little
5831 — 1 silt, wel at L5 feet. ND
—2
5B83-3 3 ND
— 4 SP
$B3-4 5 ND
] 5
SB3-7] 7 ND
)
C £nd of Boring at 8"
—9
10
11

I hereby certify that the

information on this ferm is troe and correct to the best of my knowledge.

?igaéé‘éi%y Kevin S. Glil

Firm

Natural Resource Technology

This form is based on the generic log form used in the State Wisconsin.




NRT Log Form — State of Indiana

SOIL BORING LOG INFORMATION

Page 1 of ¢

Facllty/Frejact Name

Citge Petrofeum — East Chicago

Boring Number

58-4

Boring Driflezt By (Firm name and name of crew chief)

Date Drilllng Staried

Date Oriling Completed

Driling Meihod

Terra Trace 12/03/96 12/03/96 Geoprobe
Mike
Common Well Name Final Staiic Waier _evel | Surface Elevation Borehole Diameter
Feet MSL Feat MSL 15 inches
Boring Location Feet N Lat Local Grid Lecatlon (if applicable)
State Plane F . Ow Oe
eetE lLong
Os Ow
County B2State Civil Town/Clty/ or Vilage
L ake County Indiana East Chicage
Sample Soil Properties
= —
2= 2| 08 Soil/Rock Description 2
g P 3 c And Geologic Origin For o P =2 > 2
o 5| G = i ; = o| & |Tols g G ]
S82(€ 3 = Each Major Unit w |5 Sl L las|2elz =5 8 - E
igie ol 31§ R i92/58 S |55{35|2E(82| | S5
Z S5idx| @ (=] o [LwajEoc L (O OyaO1&E S a 7 5]
- SAND: Brown to gray, fine to medium K
- grained sands with little coarse sand, little
SB4-1 —1 silt, wet at 1.5 feet. ND
o
5B4~3 3 ND
— 4 sP
5B4-5 — 5 N
J— 5
5847 — 7 NO
—8
- £ f Bori g
9
—10
11

1 hereby cer'ify that the information on this form is true and correct to the best of my knowledge.

158504 By Kevin 5. Gl

Firm

Natural Resource Technology

This form is based on the generic log form usaed in the Staie Wisconsin.




NRT Log Form — State of Indiana

SOIL BORING LOG INFORMATION

Page 1 of 1

Facllty/Project Name

Citgo Petroleum - East Chicago

56-5

Boring Number

Boring Drited By (Firm name and name of crew chief}

Date Driiiing Started

Date Driling Completed

Driling Method

Terra Trace 12703786 12/03/96 Geoprobe
Mike
Common Well Name Final Static Water Level | Surface Elevation Borehole Diameter
Feet MSL Feet MSL L5 inches
Boring Location Feet N Local 6rid Location (if applicable)
State Plane Lat Own Of
FeetE itong °
Os Ow
County B2State Clivil Town/Clty/ or Vilage
L ake County Indiana East Chicage
Sample Soil Properiies
= o . @
@ = E 2 Soil/Rock Description g
- T . o ]
AR % 3 = And Geologsg Onguln For o - gg = = =
gxls2 ° £ Each Major Unit w |§ g, wigel2s|eg 2% = - 2
5o|28| 2| & B 12188 S |EE|35/2Ei8¢2| S| S8
ZGlax| @ a S jlod|lxza| oo |[OmMiEOo|D30j = o @ O
- SAND: Brown to gray, fine to medium L
- grained sands with little coarse sand, little
SB5-1 1 sllt, wet at 1.5 feet. 124
2
SB5-3 3 135
-4 sp
5B5-9 5 12
| } g
SB5-7 7 s
8
- = Gori 5
-9
— 10
11

I hereby certify that the

informaticn on this form is true and cairect to the best of my knowledge.

1353ty kevin 5. G

Firm

Natural Resource Technology

This form is based on the generic log form used in the State Wisconsin,




NRT Log Form — State of Indiana

SOIL BORING LOG INFORMATION

Page § of ¢

Faclity/Project Name

Citgo Petroleum - East Chicago

S58-6

Boring Number

Terra Trace
Mike

Boring Drilled By (Firm rame and name of crew chief}

Date Driling Sterted
{2/03/96

Date Driling Completed
12/03/86

Driling Method
Geoprobe

Common Well Name

Final Static Water Level

Surface Elevation

Borehole Diameter

Feat MSL Feet MSL 1.5 inches
Boring Location Feet N Lat Local Grid Locatlon {If applicable)
State Plane . Ow Oe
Feet E Long
Os Ox
County B2Staie Civif Town/City/ or Village
Lake County Indiana East Chicago
Sample Soil Properties
= -t
2=l 2| 3 Soil/Rock Description o
ez E 3 = Ana Geologic Drigip For o el o a £le = oy z
Brts 2| < = Each Major Unit n |E Pl |lag|2ele_ |25l e -
IoiZ8 B 2182|528 S |58|85|28{88| & | 85
Z G{a@c| m o O jua |0 b jOMEO|TO|E S A x O
— SAND: Brown to gray, fine to medium
- grained sands with little coarse sand, little
SBe-1 —! silt, wet at L5 feet, 380
2
586-13 —3 410
— 4 SP
SB6-5 —5 392
_ .
5536-7 L7 354
—8
-~ E  Sori 8
— g
— 10
Y

I hereby certify that the

information on this form is true and correct to the best of my knowledge.

TEBSE-‘H%y Kevin S. Glii

Firm

Natural Resource Technology

This form is based on the generic log form used in the State Wisconsin.




NRT Log Form - State of Indiana

SOIL BORING LOG INFORMATION

Page 1 of i

Facility/Project Name

Citgo Petroleum - East Chicago

58-7

Boring Number

Borlag Drilled By (Firm name and name of crew chief)

Date Driling Started

Date Drlling Compieted

Drilling Method

Terra Trace 12/03/96 12/03/96 Geoprobe
Mike
Common Well Name Final Static Water Level | Surface Elevation Borehole Diameter
Feat MSL Feet MSL L5 inches
Borling Location Feet N Lat Local Grid Location (If applicable)
State Plane . Ow O€
Feet E Lon
¢ Os Ow
County gastate Clvil Town/Clty/ or Village
Lake County Indiana East Chicago
Sampie Soil Properties
= -
il B IR B Soil/Rock Description 2
_z|F Bl 3| e And Geologic Origin For el o |{25lo- > 2
T >80 | g Each Major Unit " 8 L 152158 w |2 x| o 2
TCl28l 2| & & =3 3 |ES8|2CiZE|%8| S| o=
zcligl s | a = z5| & |[8a|2Ed{33|a &| o g3
- SAND: Brown to gray, fine to medium
~ grained sands with little coarse sand, !i;tle
SBT-! —1 silt, wet at 15 feet. ND
—2
SB7-3 3 ND
— 4 SP
sB7-5 — 5 ND
- —5
SB7-7] 7 ND
8
- End of Boring at B'
—9
o
1t

T hereCy certify that the information on this form is irue and correct 1o the best of my knowledge.

T5aI%y Kevin s. Gt

Firm

Natural Resource Technology

This form is based on the generic log form used in the Siate Wisconsin.




NRT Log Form — State of Indiana

SOIL BORING LOG INFORMATION

Page 1 of §

Facllity/Project Name

Citge Petroleum — East Chicago

56-8

Boring Number

Terra Trace
Mike

Boring Dellled By (Firm name and name of crew chief)

Date Drilling Started
12/03/86

Date Drilling Completed
12/03/96

Driling Method
Geoprobe

Common Well Name

Final Static Water Level

Surface Elevaticn

Borehole Giameter

Feet MSL Feet M5L 15 inches
Horing Location Feet N Lat Local Grid Locatlon (If applicable)
State Piane F . Ow Oe
eetE Lon
g Us Oy
County B2State Clvit Town/Clty/ or Vilage
L ake County Indiana East Chicago
Sampie Soil Properties
= D
2=l 2] e Soil/Rock Description 2
.2 3 3 £ And Geologic Origin For o el o % 2w = 2
835% < < Each Major Unit o £ g, L l52i2e 2 _{2x = ~ £
Eo|&C| 3| & S iTois?| 9 |E2|125|8E|Re| 8| 8§
Z% o a (] = [ R e~ we O QuliEzEo |38 - a- o O
- SAND: Brown to gray, fine to medium ;
‘ - grained sands with tittle coarse sand, little
SB8-! 1 siit, wet at 1.5 feet. ND
— 2
5B8-3 3 ND
— 4 sP
SE8-5 — 5 ND
N :_ B
SB3-7] 7 ND
—8
- End of Boring 3t 8
-9
—10
11

I hereby certify that the information on this form is true and correct to the best of my knowledge.

f‘é‘&ﬁé‘é{%y Kevin S, GlI

Firm

MNatural Resource Technology

This form is based on the generic log form used in the State Wisconsin.




NRT Log Form — State of Indiana

SOIL BORING LOG INFORMATION

Page 1 of 1
Faclity/Froject Name Boring Number
Citgo Petroleum — East Chicago S6-9
Boring Drllled By (Firm name and name of crew chief) Oate Driiling Started Date Driling Completed | Drilling Method

Terra Trace 12/03/96 12/03/86 Geoprobe
Mike
Common Weli Name Final Static Water Level | Surface Elevation Borehofe Dizmeter
Feg: MSL Feet MSL L5 inches
Borlng Locatlon Feet N Lat Local Grid Locatlon (if applicable)
State Plane . Ow Oe
FeetE Lon
g s Ow
Cotnty B25tate Civil Town/Clty/ or Village
Lake County Indiana East Chicago
Sample Soil Properties
= -
@S| o | B Soil/Rock Description v
w5 B 5 = And Geologic Origin For 7= > 2
_elgol 3 = ogic Origin Fo o el o |28 2 <
Exlss| 2| = Each Major Unit w | & el &£ |52|2ofe_|2x! g .
:Slee| 2| 8 212258 o |52|25|2E|88| S| 25
Z G|l [3] [m] > loadjxo a |own|Zo|da|8 S -9 & O
- SAND: Brown to gray, fine to medium K
~ grained sands with little coarse sand, fittle
SB9-t —! silt, wet at 15 fest, ND
2
5B9-3} —3 ND
— 4 Sp
SE9-5 5 ND
] T 5
589-7 —7 ND
| —
-3
— £ { Bori g
—9
Ty
11

I hereby certify that the

information on this form is tree ana correct to the best of my knowledge.

1952ty Kevin 5. G

Firm

Natyral Resource Technology

This form is based on the generic log form used in the State Wisconsin,




NRT Log Form — State of Indiana

SOIL BORING LOG INFORMATION

Page 1 of 1

Facilty/Prolect Name

Citgo Petroleum — East Chicago

58-10

Borlng Mumber

Terra Trace
Mike

Baring Drilled By {Firm name and name of crew chief)

Date Drilling Started
12/03/96

Date Drliling Compieted
12/03/96

Driling Method
Geoprobe

Common Well Name

Final Static Water Leve!

Surface Elevation

Borehole Diameter

Feaet MSL Feet MSL L5 inches
Boring Location Feei N Lat Local Grid Location (if applicable)
State Plane . Cw Of
Feet E Long
Os Ow
County B2State Civll Town/Clty/ or Village
Lake County Indiana East Chicago
Sample Soil Properties
= o
ol I I Soil/Reck Description 2
2 3 © 3 c And Geologic Origin For o el e l8s|lo= > E
o o = i i = @] = {2o|ls < o D
E>ris 2 57 = Each Majer Unit o | £ sl jszgcl28|z (25| 8 - 2
30128 21§ $I189l58] S |SL1EE/3E|82| & | ¢
ZS5Sjax| @ o S jod|l=z4o]l a Jon|Eo|SIdlaEaS] o T O
- SAND: Brown to gray, fine to medium
- grained sands with litlle coarse sand, little
SB10-1 — ! silt, wet at 1.5 feet. ND
L2
58103 3 ND
4 sp
55103 5 ND
| 5
5EB10- —7 ND
)
- E f Bori g
—9
=
— 10
=11
1 hereby certify that the information on this form is true and cerrect to the best of my knowiedge.
ignat Firm
i‘gage"g%y Kevin 5. Gl ' Natural Resource Technology

This form Is based on the generic log form used in the State Wisconsin,




NRT Log Form - State of Indiana S0IL BORING LOG INFORMATION

Page 1 of {
Facility/Project Name Boring Number
Citgo Petroleum - East Chicago S8-1
Borlng Drilleg By (Firm name and name of crew chief) Date Driling Started Date Driling Completed |Driling Methed
Terra Trace 12/03/86 12/03/96 Geoprobe
Mike
Common Weil Name Final Static Water Level | Surface Elevation Borehote Diameter
Feet MSL Feet MSL .5 inches
Borlng Locatlon Feet N Lat Local Grid Locatlon ({if appllcable)
State Plane . Own Oe
Feet E l.ong
Os Ow
County B2State Clvil Town/City/ or Vilage
Lake County Indiana East Chicago
Sample Scil Properties
2 £ o b Soil/Rock Description o
Pl v ] I= L . L = "
_elz el 3 = And Geologic Origin For o i o |[2£€|es Z <
o >c @ O | & Each Major Unit = 9] L |52|58|w |2« o 2
orl55 =z = =Y _ 5 = ﬂ'a;';,"'-"—u"‘m S - E
= =R 3 =% t o le g =) s Pl2c|2=] 245 [
22|58 5| & g 1538128| £ |85|23|35|8| 2| €8
- SAND: Brown to gray, fine to medium
- grained sands with little coarse sand, little
SBii-1 =1 silt, wet at 15 feet. ND
—2
SB11-3 —3 ND
— 4 sp
SBI1-5 - 5 ND
_ & I
—
SBiI-T —7 ND
8
— E  Bori 3
9
10
— 1l
1 hereby certify that the information on this form is true 2nd correct to the best of my knowledge,
ignatu Firm
?_'gggeé %y Kevin S. Glli Watural Resource Technology
This form is based on the generic log form used in the State Wisconsin.




NRT Log Form - State of Indiana SOIL BORING LOG INFORMATION

Page 1 of i
Facillty/Praject Name Borlng Number
Citge Petroleum ~— East Chicago ) §6-i2
Boring Driled By (Firm name and name of crew chief} Date Oriling Startec Date Drilling Completed | Driling Method
Terra Trace 12/03/96 12/03/96 Geoprobe
Mike
Common Well Name Final Static Water Level | Surface Elevation Borehole Diameter
Feet MSL Feat MSL L5 inches
Boring Location Feet N Lat Local Grid Locatlon (if appilcable)
State Plane F . Ow Le
est E Long
Os Cw
County B2State Civll Town/Clty/ or Village
Lake County Indiana East Chicage
Sample Soil Properties
s o
2=l 2z o2 Soil/Rock Description 2
_%l= Bl 51 ¢ And Geotogic Origin For o el o 2 Slex 2z 2
g:;‘:_.% G = Each Major Unit w |5 Sl w |ge|l28|m 2 x| g .2
o283 3| B 21258 S |£2|25(2E|82| & | §§
Z5lac m ] DjoalTe|l o |onlEd o din s o T O
- SAND: Brown to gray, fine to medivm '
I grained sands with little coarse sand, little
SB12-1 — 1 siit, wet at 15 feet, 22s
-2
SBi2-3 -3 452
4
5B12-5 —5 381
— 5 S
5B12-7 7 276
Ca .
- End of Horing at §°
9
10
— 11
1 hereby certity that the information on this form is irue and correct to the best of my knowledge.
ignat Firm
?.'gaaeﬁ%y Keyln S. Gil ' Natural Resource Technology
This form is based on the generic log form used in the State Wisconsin.




NRT Log Form — State of Indiana

SOIL BORING LOG INFORMATION

Page *rf i

Faclity/Prolect Name

Citgo Petrofeum — East Chicago

S8-13

Boring Number

Terra Trace
Mike

Boring Drilled By {(Firm name anc name of crew chief)

Date Drlling Started
12/03/96

Date Orliling Completed
12/03/96

Driling Method
Geoprobe

Comiron Well Name

Final Static Water Level

Surface Elevation

Borehole Diameter

Feat MSL Feet MSL L5 inches
Borlng Locatlon Feet N Lat Local Grid Locatlon (If applicable)
State Plane . Ow nys
Feet E Leng
Os Ow
County B2State Civil Town/Clty/ or Village
L ake County Indiana East Chicage
Sample Soil Properties
2 £ ‘E ﬁ Seit/Rock Description 3
NERIE = And Bealogic Origin For clal2s|low > 2
gSl=g| 81 £ o Uni g 5| 2 |8€5|5E 3 5
Bl B = Each Major Unit w £ Pl |a@|2sio |23 g g
igi®?8l 21 8 G %258 S |EE|5E|2E|8S; & | S5
z% il @ o o LajEa . CUWiE Q|21 = o o9
- SAND: Brown to gray, fine to medium
- grained sands with fittie coarse sand, little
S813-1 — silt, wet at 15 feet. 320
2
EB13-3 3 48]
— 4 sp
BB13-3 5 497
—
R 5
5813~ 7 210
—8
- E  Bori 5
L9
= 10
L1y

T hereby certify that the information on this form is true and correct to th: best of my knowledge.

1852 %y Kevin S. Gl

Firm

Natural Resource Technology

This form is based on the generic log form used in the State Wisconsin,




NRT Log Form - State of Indiena

S0IL BORING LOG INFORMATION

Page 1 of |

Facility/Project Name

Citgo Petroleum — East Chicago

58-14

Boring Humber

Terra frace
Mike

Boring Orilled By (Firm name and name of crew chief)

Date Driling Started
12/04/88

Date Drlling Completed
12/04/98

Drlling Wethod
Geoprobe

Common Well Name

Final Static Water Level

Surface Elevation

Borehole Diameter

Feet MSL Feet MSL 1.5 inches
Borlng Location Feet N Lat Local Grid Location (I applicable}
State Plane F : Own Qg
eetE Long
Os Ow
County B2State Civil Town/Cliy/ or Village
Lake County Indiana East Chicago
Sample Soil Properties
= —
w=t 2| 8 Soil/Rock Description e
@ Z g 3 = And Geologic Origin For el o % £ o - > 2
B8l S| ¢ Each Major Unit 0 gl i ‘agéﬁ v 12zl g B
Eol2 8| 2| § - 2 T2 S |52i35|5E]82| S| 55
Z(% i m (] = =0 [« LN IEQ|laga1a = o [ &
- SAND: Brown to gray, fine to medium
- grained sands with littie coarse sand, little
5Bi4- —1 silt, wet at 1.5 feet. ND |
2
58143 3 ND
—4 sp
5B14-4 =35 NO
_ E 5
53141 -1 ND
—8
- E ' Bori g
9
— 10
1

1 hereby certify thal the information on this form is irue and correct to the best of my knowiedge.

T0atd By Kevin s. 6ill

Firm

Natural Resource Technology

This form is based on the generic log form used in the State Wisconsin.




NRT Log Form - State of Indiana

SOIL BORING LOG INFORMATION

Page 1 of 1

Facliity/Project Name

Citgo Petrofeum - East Chicago

S8-15

Borlng Number

Terra Trace
Mike

Eloring Driled By (Firm name and name of crew chief)

Oate Driling Started
12/04/96

Date Driling Completed
12/04/96

Orliing Hethod
Geoprobe

Common Well Name

Finat Static water Level

Surface Elevation

Borehole Diameter

Feet MSL Feet MSL L5 inches
Boring Location Feet N Lat Local Grid Locatlon (if applicable)
State Plane . Ow Oe
Feet E Long
tls Ow
County B2State Civit Town/City/ or Village
Lake County Indiana East Chicago
Sample Soil Properties
= o
il - 2 Soil/Reck Description 2
_ulEB| 2| e And Geologic rrigin Fe. el al2s]e~ > 2
gxlsfl o = Each Major Unit @ sl |a2|28in_|2x| g L2
iol28| 3| 8 3 38 S |EL|2518E|88| R | 85
Zg5lSa o 0 =] XTO| & O |ZTQ|3J |6 & x o
= SANI; Brown to gray, fine to medium
— grained sands with little coarse sand, little
SB15-1 —1 siit, wat at 1.5 feet. 284
—
—2 SP "
5315-3 3 305
4
- E  Bori y
—5
— 5
—7
8
9
—10
Y

I hereby certify that ihe information on this form is trug and correct to the best of my knowledge,

195344 By Kevin 5. 6N

Firm

Natura! Rescurce Technology

This form is based aon the generic log form used in the State Wisconsin.




NRT Log form - State of Indiana

SOIL BORING LOG INFORMATION

Page 1 of |

Facility/Prolect Name

Citgo Petroleum — East Chicago

58-16

Borlng Number

Terra Trace
Mrke

Bering Orifled By (Firm name and name of crew chief}

Date Driling Started
12/04/96

Date Drilling Completed
12/04/86

Drlling Method
Geoprobe

Common Well Name

Final Static Water Level

Surface Elevation

Borehcle Giameter

Feet MSL Feet MSL L5 inches
Boring Lecatlon Feet N Lat Local Grid Location (if applicable)
State Plane Fest E Lgng . Own Oe
s Ow
County B2State Cl¥il Town/Clty/ or Vilage
Lake County Indiana East Chicago
Sample Soil Properties
< & *3 E Soil/Rock Description 2
_elE8| 31 ¢ And Geolagic Origin For o o |Bs]es = 2
glsf o < Each Major Unit n | § S (g2l |25 8 -
;|28 3| § % |m258 S |5£|85|3E|82| S | S8
Z S|l3x| D (=1 S o300 ac [OWEQ|DJD|E S| o &
L SAND: Brown to gray, fine to medium
L grained sands with little coarse sand, little
5B16-1 =1 silt, wet a1 15 teet, 224
— 2
—
SB16-3 3 18.2
— 4 sp
58165 e 5 5.1
— &
58167 7 7.8
8 . :
T End of Soring at 8
o
—10
4
I hereby certify 1hat the information on this form is true and correct {o the best of my knowledge.
- i Firm
?.’gaae‘g%y Kevin S, Gili ' Natural Resource Technology

This form is based on the generic iog form used in the State Wisconsin.










Anzlysis No. Ml-8612181-01

FLOH
2642, TYPE WC
12/23/6¢8
PROJECT: CITGC - E. CHICAGO PROJECT NO: 11t5
SITE: E CHICAGC, IN MATRIX: WATER
SAMPLED BY: NATURAL RESQURCE TECHNOLOGY DATE SAMPLED: 12/03/9¢
SAMPLE ID: S5E-1 DATE RECEIVED: 12/10/96
ANALYTICAL DATA
PARAMETER RESULTS PQL* UNITS
Nephthalene ND 1.8 ua/L
Acenaphthylens ND 2.3 ug/ L
Acenaphthens ND 1.8 ug /I
Fluorene ND 0.21 ug/iL
Fhenanthrensa ND 0.64 pa/L
Anthracene ND 0.65 ug/ L
Fluoranthens ND 0.21 ug/L
Pyrene ND C.27 ng /L
Chrysans ND 0.15 Uz /L
3enzo (&) anthracene ND 0.023 us /L
Benzo (b)) fluoranthene ND C.018 UGS/ L
Benzo (k) fluoranthene ND 0.017 ug/L
Benzo {(a) pyvrens ND €.023 pe /L
Dibenzo (a,n) anthracene ND 0.030 ug/L
Benzgc {(g,h,i) psrylene ND 0.07¢ ug/L
Indenc (1,2,3-cl) pyren= ND 0.043 It
I-Mechylnaphthalesne ND 1.8 o/
2—-%“bvlna§::halene NT RI ﬁ%/i
SURROGATES AMOUNT % LOWER UPFER
SPIRKED RECOVERY LIMIT LI¥IT
o-Terphenyl-dis 10 pg/L 111 30 120
ANALYZED BY: TGR DATE/TIME: 12/21/96 03:40:53
EXTRACTED BY: Vs DATE/TIME: 12/10/96 16:00:00
METHCD: 8310 Polynuclear Aromatic Hydrocarbons
NOTES: * - Practical Quantitaticn Limit ND - Not Detected
NA - Not Analyzed
COMMENTS :

QUALITY ASSURANCE:
EPA Guidelines for

These analyses were performed in accordance with
analysis and quality control.



of Analysis No,

M1-9612181-02

CITGE0 PETROLZUM CZOE?P
2328 Terminal Drivs F.O.%
Lrlington His., IL 60003 z642, TYPE WC
ATTN: Scotti Buckner 12/23/9¢
PRCJECT: CITG0 - Z. CHICAGC PROJECT NO: 11S5E%
SITE: E CHICAGO, IN MATRIX: WATER
SAMPLED BY: NATURAL RESQURCE TECHNOLOGY DATE SAMPLED: 12/03/%6
SAMPLE ID: SE-2 DATE RECEIVED: 12/10/%6
ANALYTICAYL, DATA
PARAMETER "RESULTS PQL* UNITS
Naphthalene ND 1.8 ug/L
Acenaphthylene ND 2.3 ug/L
Acenaphthsane ND 1.8 UG/ L
Fluorens ND 0.21 ug /L
Phenanthrens ND 0.&4 ug/L
Anthracene ND 0.686 ug/L
Fluoranthens ND 0.221 1g/L
Pyrenea NT 0.27 4g/L
Chrysens NT C..5 ug/L
Benzo (a! antihracens NT C.C13 ug /L
Senzo (o) flucoranthsns NZ 0.018 ug/L
Benzo (k) flucranthens NZ 0.017 ug/L
Benzo (a} pyrene ND 0.023 pg/L
Cibenze (a,h) anthracen ND 0.030 ug/L
Benzo {(g,h,i) perylene ND G.076 ug /L
Indeno {1,2,3-cd) pyrane NT 0.043 ug/L
L-M=thyinaphthalene N 1.8 ug/L
2-Mzthvinaththalsns o 1.8 ug /L
SURROGATES AMOUNT % LOWER UPPER
SPIRKED EZCOVEERY LIMIT LIMIT
p-Terphenyl-21z2 10 ug/L 87 50 120
ANALYZED BY: TGE CTATE/TIME: 12/20/9€6 16:13:58
EXTRACTED EY: Vs DATE/TIME: 12/10/96 16:00:00
METHOD: 831C Polvnuclear Avomatic Hydrocarbons
NOTES: * - Practical Quantitation Limit ND - Not Detected
NA - Not Analyzed
COMMENTS :

QUALITY ASSURANCE: These analyses were performsd in accordance with
EPA Guidelines for analysis and quality control.



CITGS PETROLZIUM CORPE.

Anzlvsis No. Ml-

2216 Terminal Drive ?.C.#
Arlington Ets., IL &000%5 2622, TYPE WC
ATTN: Scott Buckner 12/23/5¢
PROJECT: CITGC - E. CHICAGO PROJECT NO: 1195
SITE: E CHICAZO, IN LWTRIX: WATER
SAMPLED BY: NATURAL RESCURCE TECHNCLOGY DATE SAMPLED: 12/03/9%
SAMPLE ID: SB-3 DATE RECEIVED: 12/10/55
ANALYTICAL DATA
PARMMETER RESULTS PQL* UNITS
Naphthalene ND 1.8 Lg /L
Acenaphthylene ND 2.3 pg /L
Acenaphithens ND 1.8 Lg /L
Fluorene ND 0.21 pg/L
Phenanthrene ND 0.64 uag/L
Anthracene ND 0.66 ug/L
Fluorsntnens ND 0.21 ug/L
Pyrans ND 0.27 ug /L
Chrysesns ND 0.25 ug/ L
snzc {a, anthracene ND .03 pg/ L
Benzo (o flucranthens ND 0.018 pg /L
Benzc (k; flucraathene ND 0.017 ug/ L
Benzo (a) pyrene ND 0.023 ug/
Dibenzo {a,h}) anthracens ND J.030 ug/L
Benzo (g,h,1) perylens ND 0.075 ug /L
Indens [1,2,3-cd) pyrens ND 0.0a3 ug/L
L -Mzthyinaphthalene 1 1.8 ug/ L
Z-Matowvinmzpnthalens ND LB vo /L
SURRCGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
p-Terpnanyl-did 10 ug/L 102 50 120
ANALYZED ZY: TGR DATE/TIME: 12/20/96 16:354:21
EXTRACTED BY: VS DATE/TIME 12/10/86 16:00:00
METHOD: E£310 Polynuclear Aromatic Hydrocarbons
NOTES: * - DPractical Quantitaticn Limit ND - Not Detected
NA - Not Analyzed
COMMENTS :

QUALITY ASSURANCE: These analyses wers performed in accordance with

EPA Guidelines for analysis and guality control.



Certificate of Rnalvsis No.

CITES PETROLEUM CORE.
2316 Terminal Drive
Arlincton Hts., IL 60003
LTTN: Scott Buckner

M1-5612181-04

[}
O
i
8]

- -~
12
VTR
e
' =
/<3

7

[

[

PROJECT: CITGO - E. CHICAGO

SITE: E CHICAGC, IN

SAMPLED BY: NATUERAL RESOURCE TECHNOLOGY
SAMPFLE ID: SE-4

PROJECT NO:
MATRIX:

DATE SAMPLED:
DATE RECEIVED:

ANATYTICAL DATA

PARAMETER RESULTS

Naphthalene
Acenaphthylens
Acenaphthens
Fluorene
Phenanthrsne
Anthracene
~luoranthens=

Z=nzo (a) anthracens
B=nzo (b} Iluoranthene
Zenzo (k) Zluoranthene
Benzo (a) pyrene
Zibenzo (a,h) anthracens
Senzo (g,h,i) peryliesne
Indene (1,2,3-cd) pyrens
*-Mecthylnaphthalens
I-Mefnwvinaghthals—z
SURROGATEZES ZMOUNT
SPIKED
v-Terphenyi-di4d 10 ug/L

'ND

DQL*
ND 1.
ND 2
ND :

ND

ND
ND
ND
ND
ND
ND
ND
ND

OO OO0

R LI e I a Y ot I i I i JOX e Y 0 2R

I B S I O I S S B SR T o B O IS A T 6 AN % +
MWW OW <JmWwu -3 gvaib 2 U i?

OO OO OO

ND
ND
NC
ND

ND
RECOVERY
joly]

ANALYZED BY: TGR DATE/TIME:
DATE/TIME:

EXTRACTED BY: V5

12/20/86 17:3
16:

12/10/9%

METHOD: 8310 Polynuclear Rromatic Hydrocarbons

NOTES : * - DPractical Quantitation Limit
NA - Not Analvzed

COMMENTS :

QUALITY ASSURANCE: These analyses were performed in accordance with

NI - Not Detected

EPA Guidelines for analysis and gquality control.

W oF A

gy (M)



of Anaslysis No.

M1-9612181-05

P.C.&
2642, TYPE WC
12/23/%6
- E. PROJECT NO: 1155
SITE: E CHICAGS, IN MATRIX: WATER
SAMPLEDR BY: NATURAL RESOURCE TECHNCLOGY DATE SAMPLED: 12/03/G6
SAMPLE ID: S52-5 DATE RECEIVED: 12/10/96
2 TBLYTICAL DATA
PARAMETER RESULTS PQL™* UNITS
Naphthalens= 8 1.8 ug/L
Acenaphthylens 3 2.3 Lg/L
Lcenaphthzane ND 1.8 ug/L
Fluorene ND 0.21 ua/L
Phenanthrzne ND 0.64 ug /L
Anthracene ND 0.66 pg /L
Flucorantihzne ND 0.21 ug /L
Pyrene ND g9.z27 Hg /L
Carysene ND 0.3 ua /L
Benzo {(a. anchracens 0.01z us/L
Benzo (b fluoranthene ND 0.018 pg/L
Benzo (k; IZlucranthens ND 0.017 4g/L
Benzo (a! pyreane ND 0.023 ra/L
Dibenzo i{z,h) anthracene ND 0.030 ug/L
Benzo (g,h,i) peryliene ND 0.076 ug/L
Indeno (1,2,3-cd) pyrens ND 0.04&3 ug /L
1-Mesthylizzaphithalene ND 1.8 us /L
Z-Mechvlinzonthalans NT 1.8 ns/T
SURRCGATZ AMOUNT % LOWER UPPER
SPIFED RECOVERY LIMIT LIMIT
o-Terphenvl-dl4 10 ug/L 87 50 120
ANALYZED BY: 7G DATE/TIME: 12/20/96 18:1%5:08
EXTRACTED BY: VS DATE/TIME: 12/10/96 16:00:00
METEOD: 8310 Zolynuclear Arcmatic Hydrocarbons
NOTES: * - Dractical Quantitation Limit ND - Not Detaected
NA - Not Analyzed
COMMENTS :

QUALITY ASSURANCE: These analyses were performed in accordance with
EPA Guidelines for analysis and guality control.



Certificate cf Analvsis Nc. M1-8612181-06

CITGO PETRCLEUM TORP.

2316 Terminzl Crive P.O.H
Arlingtecn Hts., IL 6000% 2642, TYPE WC
ATTN: Scott 3uckner 12/23/%¢
PROJECT: CITGO - E. CHICAGOD DPROJECT NQ: 1165
SITE: E CHIZAGO, IN MATRIX: WATER
SAMPLED BY: NATURAL RESQURCE TECHNCLOGY DATE SAMPLED: 12,/03/%¢
SEMPLE ID: S53-6 DATE RECEIVED: 12,/10/9¢
ENALYTICAL DATA
DPARAMETER RESTULTS PQL* ONITS
Naphthalene 3i0C S ug/L
Acenaphthylene 55 LE ug/ L
Acenaphthens ND 36 ug/L
Fluorens 5 4.2 ug/L
Phenantnrene NT 12.8 ug/L
Anthracenes ND 13.2 ng/L
Fluoranthens NI 4.2 ug/L
Pyrane NZ .4 ug/L
Chrysen= N 2.0 ua/L
Benzo (&, anthracsnes NZ 0.2¢< ug/L
Benzo (o) Iluoranthens NT 0.36 ug/L
Benzo (k, flupranthene ND .34 wg /L
Benzo (&, pvrene ND 0.46 ug/L
Dibenzo !z,7) anthracsene o 0.6 Lg/L
Benzo (g,h,i) perylsene NC 1.5 ug/L
Inden NZ 0.85 LG/ L
1-M= ~7C i ug/L
Z-Ma 350 iz ua/L
SURROGATES IMOUNT % LOWER UPPER
SEIXED FEECZOVERY LIMIT LIMIT
p-Terph=nvi-dl4 10 pg/L 28 50 120
ANATYZED BY: TGR DATE/TIME: 12/21/96 10:48:37
EXTRACTED RBY: VS DATE/TIME; 22/10/96 16:00:00
METHOD: 831C Polynuclear Arcmatic Hydrocarbons
NCTES: * - Dractical Quantitation Limit ND - Not Destected
NA - Not Analyzed

COMMENTS: HiZH TOTAL P
I

QUALITY ASSURANCE: These analyses were performzd in accordancs
EPA Guideliness for analysis and quality control.

with



Certificate of Bnalvsis No. M1-8e12181-07

CITGO PETROLEUM CORP
2316 Terminal Drivs D.C.#
Arlington Hcs., IL 6000% 2642, TYDPE WC
ATTN: Scott Bucknser 12/232/98
PROJECT: CITEO - E. CHICAGC PROJECT NO: 11953
EITE: E C=ICAGOC, TN MATRIX: WATEER
SAMPLED RY: NATURAL RESOURCE TECHNCLOGY DATE SAMPLED: 12/03/96
SAMPLE ID: S5B-7 DATE RECEIVED: 12/10/%56
ANATLYTICRL DXTA
PARAMETER RESULTS PQL* UNITS
laphthalene 10 1.8 ug/L
Ekcenaphthylene ND 2.3 Hg/L
Acenapihithene ND 1.8 pg /L
Fluorene ND 0.21 ©g/ L
Phenanthreans ND 0.64 ug/L
Anthracens ND 0.66 ug/L
Flugranthen ND 0.21 ug/L
Pyrens ND 0.27 +G/L
Chryszns ND .15 ug/L
Zznzo l(a; anthracens ND 0.0%2 pg/*
Bgnzo (b} Iflucranthene ND 0.018 ug /L
Benzo (k) flucranthene ND 0.017 wg /o
Benzo (&) pyrens ND 0.023 ug/ L
Dibenzo {(&,h} anthracens ND 0.030 ug/L
Benzo {g,h,1) perylens ND 0.076 pg/L
Indens (1,2,3-cd) pyrene ND 0.043 ug/L
1-Methvlnaphthalene 2 1.8 pa/L
Z-Metnvinzghtnzlens ND 1.8 wg/ L
STRROGATES ZMOUNT % LOWER UPPER
SPIEED RECOVERY LIMIT LIMIT
p-Tervhenvl-di4d 10 ug/L 64 52 1260
ANALYZED ZY: TGR DATE/TIME: 12/20/96 20:16:15
EXTRACTED EBY: V3 DATE/TIME: 12/10/96 16:00:00
METHOD: 83210 Polynuclear Aromatic Hydrocarbons
NOTES: * - DPractical Quantitation Limit ND - Not Detectad
N& - Not Analyzed
COMMENTS :

QUALITY ASSURANCE: These analyses were performed in accordance with
EPA Guidelines for analysis and guality control.



of Bnalvsis No. M1-9612181-08
CITGO E
2316 Terminal Drive P.C.7
Arlington Hts., IL 60005 2842, TYBE WC
ATTN: Scott Buckner 12/23/98
PROJECT: CITGEC - E. CHICAGO PROJECT NC: 1125
SITE: E CHICAGO, IN MATRIX: WATER
SAMPLED BY: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/03/96
SAMPLE ID: SB-8 DATE RECEIVED: 12/10/96
AWNALYTICAL DAT:R
PARBMMETER RESULTS PQL* TNITS
Naphthalene & 1.8 pg/ L
Acenaphthylene NP 2.3 ug/L
Acenaphthene ND 1.8 ug /L
Flucrene ND .21 ug/L
Phenanthrane ND D.64 ug/L
Anthracane ND .66 ug/L
Flucranthene ND 0.21 ug/L
Pyrene ND 0.27 Lg/L
Chrysene ND 0.15 ug/ L
Bznzo (&) anthracsns ND 0.0%53 ua/L
Benzo {b) flucranthsne ND 0.0318 LS/ L
Senzo (k) fluoranthene ND 0.017 ua/L
Benzo (a} pyrene ND 0.023 Lg /L
Dibenzo {a,h) anthracsne ND 0.030 Lg/L
Berzo (g,h,1i) perylene ND 0.07¢ ug/L
Indenc (1,2,2-zd) pyrans ND 0.042 ug /L
1-Methylnaphthalene ND 1.8 ug /L
Z-Mecthyinaphthzlens NT 1.8 /L
SURROGATES AMOUNT % LOWER UPPER
EPIKED RECOVERY LIMIT LIMIT
p-Terphenyl-4di4 10 pa/L 52 50 120
ANALYZED BY: TGR DATE/TIME: 12/20/96 20:56:43
EXTRACTED BY: VS DATE/TIME: 12/10/96 16:00:00
METHOD: 82310 Polynuclear A*omatic Hydrocarbaons
NCTES: * - Practical Quantitaticn Limit ND - Not Detected
NA&A - Not Analyzed
COMMENTS :

QUALITY ASSURANCE: These analyses were performed in accordance with

EPA Guidelines for analysis and guality control.



of hnalysis No. K1-38612181-08

F.0.%
2922, TYDE WC
1Z2/23/5¢%
PRCJECT: CITGO - E. CEICAGC PROJECT NQ: 1155
SITE: E CHICAGC, IN MATRIX: WATER
SAMPLED BY: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/03/%¢
SAMPLE ID: SB-9 DATE RECEIVED: 12/10/96
ANALYTICAL DATA
PARAMETER RESULTS PQL* UNIT
Naphthalens ND 1.8 ug/L
Acenaphthylene ND 2.3 Hg/ L
Acenaphthens ND 1.8 ug/
Fluorens ND 0.21 us/L
Phenanthrene ND 0.54 ug /L
Anthracene ND 0.86 g/l
Flucranthene ND C.21 ug/L
Pyreans ND 0.z27 us/L
Chrysens= ND 0.1= pg /L
Zenzs (z) anthracens ND 0.013 ug/L
Benro (o) IZluoranthens ND 0.018 ug/ L
Benzo (k) fluoranthens ND 0.017 ug/L
Benzo (a) pyrene ND 0.023 ug/L
Dibenzc (a,h) anthracens ND 0.030 ug/L
Benzo (g,h,1i) peryliens ND 0.076 ug/L
Indeno (i,2,3-cd) pvrens ND 0.0453 ua/ L
1-Methylnaphthalene ND 1.8 LG/ 1
Z-Mathvinzpnthalens ND 1.3 uo /L
SURROGATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
p-Terphznyl-dls 10 pg/L 117 50 120
ANALYZED BY: TGR DATE/TIME: 12/20/%6 21:27:08
EXTRACTED BY: V3 DATE/TIME: 12/10/96 17:00:00
METHOD: 8320 Polynuclear Aromatic Hydrocarbons
NQOTES: * - Practical Quantitation Limit ND - Not Detsctead
NA - Not Analvzed
COMMENTS :

QUALITY ASSURANCE: These analyses werxe performed in accordancs with

EPA Guidelines for analysis and quality control.



Ho.

M1-9622181-10

P.O.#
2642, TYPE Wi
12/23/9¢
PROJECT: CITGO - E. CHICAGD PROJECT NO: 119853
SITE: E CEICAGC, IN MATRIX: WATEER
SAMPLED BY: NATURAL RESOURCE TECENOLOGY DATE SAMPLED: 12/03/96
SAMPLE ID: SB-10 DATE RECEIVED: 12/10/5%
ANALYTICAL DATA
PARMMETER RESULTS PQL* UNITS
Naphthalene ND 1.8 ug/L
cenaphthylene ND 2.3 ug/L
Acenaphthene ND 1.8 ug /L
Fluorene ND G.21 pg /L
Phenanthrene ND C.64 li=gaw
Anthracene ND 0.66 ug/L
Fluoraznthene ND 0.22 ug/L
Dyrens ND 0.27 L/ L
Chrysens ND 0.15 ug/L
Benzo (a) anthracsns ND 0.0z3 wg /L
Benzo (b) Iluoranthene ND 0.018 ug/L
Benze (k) fluoranthene ND C.017 ua/L
Benzo (a) pyrene ND 0.023 ug/L
Dibenzo (a,n) anthracens ND 0.030 ug/L
Benzo {(g,h,i) perylene ND G.0786 ug/L
Indenc (1,2,3-cd) pyrens ND 0.043 ug/L
1-Metnvlinaphthalane ND 1.8 ug/ L
Z-Metnvinspnthalsns ND 1.8 ug/
SURRCGATES EMUTUNT % LOWER UPDER
SPIXED RECOVERY LIMIT LIMIT
p-Terphenyl-414 10 ug/ 87 53 120
ANALYZED EY: TGR DATE/TIME: 12/20/96 22:17:32
EXTRACTED ZEBY: VS DATE/TIME: 12/10/96 17:00:00
METHOD: £330 Polynuclear Aromatic Hydrocarbons
NOTES: * - Practical Quantitation Limit ND - Not Detected
NA - Not Anzlyzad
COMMENTS :

QUALITY ASSURANCE: These analyses wers peric
EPA Guidelines for analysis and gquality cont

rmed in accordance with
rol.



Certificate of Analysis No. M1-8612181-13
CITED PETROLEUM CORP.
221i& T=rminal Drive z.C.x
ArlingTon Hts., IL 60005 2e4Zz, TYPE WC
ATTN: Scott Buckner 1z/23/96
PROJECT: CITGC - E. CHICAGOC FROJECT NO: 118%
SITE: E CHICAGO, IN MATRIX: WATER
SAMPLED BY: NATURAL RESOURCE TECHNCLGGY DATE SAMPLED: 12/04/8%6
SAMPLE ID: SE-11 DATE RECEIVED: 12/10/%6
ANALYTICAL DATA
PARMMETER RESULTS PQL=* UNITS
Naphtnalene 6 1.8 La/L
Acenaphthylene ND 2.3 ug/L
Acenaphthene ND 1.8 ug/L
Flucrene ND 0.21 ug/L
Phenanthrensa ND 0.64 ug/L
Anthracens ND 0.66 wg/L
Fluoranthane ND ¢.21 pg/L
Pyrene ND c.z27 ug/L
Chrvsane ND 0.z5 Lg/L
Zenzo (a; anthracsne ND 0.013 ug /L
Bernzo (b fluoranthens XD 0.018 ug/L
Benzco (k! fluoranchene ND 0.017 ug/L
Bznzo (a; pyrene ND 0.023 pa/L
Dibenzo (z,h) anthracens ND 0.03¢C ug/L
Benzo (g,h,1) perylene ND 0.076 pg/L
Indenc (1,2,3-cd) pyvrens ND 0.043 ug/L
1-Methylnzphthalens ND 1.8 ug /L
Z-Mz Inzphthalens N 1.6 no /L
ETRROGATES EMOUNT % LOWER UPZER
SPIXED RECOVERY LIMIT LIMIT
p-Terchenyl-di4 10 ug/L 152 50 120
ANALYZED 3Y: TGR DATE/TIME: 12/20/96 22:57:56
EXTRACTED BY: A DATE/TIME: 12/10/%6 17:00:00
METHOD: 2210 Polynuclear Arcmatic Hydrocarbens
NOTES: * - Practical Quantitaticn Limit ND - Not Detacted
NA - Not Analyzed
COMMENTS:
QUALITY ASSURANCE: These analyses were performed in accordance with

EPA Guidelines

for analysis and guality control.



PROJECT: CITGO - E. CHICAGS PROGJECT NG: 1185
SITE: E CHICAGO, IN MATRIX: WATER
SAMPLED BY: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/04/96
SAMPLE ID: SB-14 DATE RECEIVED: 12/10/96
ANALYTICAL DaTA
PARBMETER RESULTS PQL* UNITS
Naphthalene 7 1.8 ug/L
Acenaphthylene ND 2.3 ug /L
Lcenaphtchene NI 1.8 ug/ L
Flucrens ND 0.z21 ug/L
Phenanthreane ND C.64 ug /L
Anthracene ND 0.66 ug/L
Fluoranthene ND 0.21 ug/L
Pyrene ND .27 pg/L
Carysens ND 0.15 ua /L
snz® (2] anthracens ND ¢.013 po /L
Benzo (o) flucranthsne ND 0.01 uo L
Benzo (k) flucranthene ND 0.017 ug/ L
Benzo {(a) pyrene ND 0.023 pug/L
Dibenzo (a,h) anthracens ND 0.030 ug /L
Benzo {(g,h,1) perylane ND ¢.076 ug/L
Indenc (1,2,3-cd) pvrens ND 0.043 Lg/L
1-Methylinaphthalene ND 1.8 pg/L
Z-Machvinapnthalans ND 1.5 ug /L
STRROGATES 2AMOUNT % LOWZER UPPER
SPIKED RECOVERY LIMIT LIMIT
p-Terphanyl-di4 10 ug/o 101 50 120
ENALYZED BY: TGR DATE/T-ME: 12/20/86 23:38:21
EXTRACTED EY: Vs DATE/TIME: 12/10/96 17:00:00
METHOD: 831C Polynuclear Aromatic HydrOCarioons
NQOTES: * - Practical Quantitation Limic ND - Not Detacted
VZ - Not Analyz=ad
COMMENTS :

QUALITY ASSURANCE: Thess analyses were p
EPA Guidelines for analysis and guality

zrformed in accordance with
control.



of Analysis No. M1-9612181-17

M 1

CITZ2 PZTROLEUM CORP
23i¢ Terminal Drive F.C.H
Arlington Hts IL 6000E 2642, TYPE W
ATTN: Scott Buckner 1272378
PROJECT: CITGC - E. CHICAGO PROJECT NO: 1125
SITE: E CEICAGD, IN MATRIX: WATER
SAMPLED BY: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/04/59¢6
SAMPLE ID: SB-15 DATE RECEIVED: 12/1G/5%%6
ANALYTICAL DATA
PARAMETER RESULTS BQL* UNZITS
Naphthalens 280 36 ug/L
Zcenaphthylene 78 46 ug/L
Lcenaphthene ND 38 pua /L
rluorene & 4.2 pe/L
Phenanthrens ND 12.8 ug/ L
Antnracene ND 13.2 Ha/ L
Tlucranthene ND 4.2 ug /L
yrana ND 5.4 pc/L
Chryssns ND 3.0 ng/L
Ssnzo (a) zathracene ND 0.286 us/ L
zenzo () Ifluoranthene ND 0.36 us/L
zsnzo (k) IZIluoranthene ND C.34 pg /L
Bznzo (&) pyrene ND 0.46 pg/L
Dibenzo (&,h) anthracene ND 0.5 ug/L
Bznzo (g,h,1) peryliene ND 1.52 us/ L
Indsnc (1,2,3-cd) pyrene ND 0.8¢6 ps/ o
I-M=thvinaphthalene 150 35 uo /L
Z-Mzornvinaththalens 380 36 E=ain
STRROCATES AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
o-Terphsnyl-did 10 wpg/L 70 5 120
ANALYZED BY: TGR DATE/TIME: 12/21/96 11:30:18
EXTRACTED RY: VS DATE/TIME: 12/10/96 17:00:00
METHECD: 8310 Polynuclear Aromatic Hydrocarbons
NOTES: * - Practical Quantitation Limit ND - Not Detected

NA - Not Analyzed

COMMENTS: EIGH TOTAL PETROLEUM HYDROCARBONS CAUSED ELEVATED
DEZTECTION LIMITS.

performed in accordance with

QUALITY ASSURANCE: These analyses were
ty contrel.

EPA Guidelines for analysis and gua

-

=
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P.O#
Ar¢lngcon Hts., IL 50005 2¢c4z, TYPE WC
ATTN: Scott 2uckner 127232736
PROJECT: CITGC - E. CHICAGO PROJECT NO: 1195
SITE: E CEICAGO, IN MATRIZ: WATER
SAMPLED BY: NATURAL RESCURCE TECENOLCG DATE SAMPLED: 12/04/%¢
SAMPLE ID: SE-16 DATE RECEIVED: 12/10/96
ANALYTIC DATA
PARAMETER RESULTS POL* UNITS
Naphthalene 8 1.8 ug/L
Aczenaphthylens 10 2.3 ug /L
Acaznaphthene ND 1.8 ug/L
Fluorene ND 0.21 ug/L
Phenanthrene ND 0.54 ug /L
Anthracens ND 0.66 Ly /L
Fluoranthene ND 0.z21 ps/L
Dyreane N 0.27 ug /L
Chrysene ND 0.3 Lg /L
Benzo {(a) anthracens NT C.CL3 ©g/L
Benzo (k) fluoranthene ND 0.0x8 ua /L
Benzo (k) fluoranthene ND 0.017 pg/L
Benzo {a) pyrene ND 0.023 ug/L
Dibenzo (a,h) anthracene ND 0.030 ug/L
Benzo (g,h,i) per ND 0.076 ua/L
Indeno 3-24) ND 0.043 pg/ L
I-Mechy T e ND 1.8 ug/L
2-Mschv o NT 1.8 ua/ L
SURRQOGATES AMCOTNT % LOWER UEPER
SPIXED RECOVERY LIMIT LIMIT
p-Terphenyl-di4 16 ug/L 84 50 120
ANALYZED EY: TGER DATZ/TIME: 12/21/96 00:59:11
EXTRACTED BY: VE DATZ/TIME: 12/10/96 17:00:00
METHOD: E310 Polynuclezr Arcomatic Hydrocarbons
NOTES: * - Practical Quantitation _imit ND - Nct Detected
NA - Not Analyzed
COMMENTS :

QUALITY ASSURANCE: These analyses werzs
EPA Guidelines for analysis and gqual::

pert

Yo COon

oy

ormed 1in accordance with
crol.



CITGEO PETROLEUM CORP.
2316 Terminzal Drive P.C.
Arlingcton Hts., IL 60005 2642, TYPE
ATTN: Scott Buckner 12/23
PROJECT: CITGC - E. CHICAGS PROJECT NO: 1185
SITE: E CEICRGO, IN - MATRIX: WATER
SAMPLED BY: NATURAL RESQURCE TECHNOLOGY DATE SAMPLED: 12/04/%¢
SAMPLE ID: SB-17 DATE RECEIVED: 12/10/3¢
ANATYTICAT DATA
PARAMETER RESULTS QL™ UNITS
Naphthalsne g 1.8 ug /L
Azenaphthylene 3 2.2 ug/L
Acenaphthens= NU 1.8 ug /L
Fluorene ND 0.21 ug/L
Phenanthrens ND 0.54 ug/L
Anthracene ND 0.5¢ g/ L
Fluorantihene D 0.21 us/L
Pvrene N 0.27 ug/L
Chrysens NI 0.15 [H=ae
2e2nzs (2, anthracene w2 g.c13 us/ L
Benzo (b} Zluoranthen D 0.018 uc/L
Benzo (k) flucranthen L0 0.017 ug/L
Benzo {a) pyrene ND 0.023 ©g /L
Dibenzo (a,h) anthracene ND 0.030 LT/ L
Benzo (g,h,i) perylen ND 0.076 ua/ L
Indeno (1,2,3-cd) pyr ND 0.043 us /L
i-Mathyvlinaphthalene XD 1.8 ps/L
Z-Mztnhylinaphthalens N 1.5 ug /L
SURROGATES AMOUNT % LOWER UZPER
SPIKED RECCVERY LIMIT LIMIT
p-Terphenyl-2isd 10 ug/L 63 50 120
ANALYZED BY: TGR DATE/TIM=z: 12/21/%6 01:3%:37
EXTRACTED BY: VS DATE/TIME: 12/10/%6 17:00:00
METHOD: 8310 Polynuclear Arcomatic Hydrcocarzons
NOTES: * . Practical Quantitation Limit ND - Not Detect=4d
NA - Not Analyzsd
COMMENTS :

QUALITY ASSURANCE: These analyses were performed in

EPA Guidelines for analysis and qualicy control.

accordance with
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Certificate of Analysis No. M1-9612181-20
CITGO PETROLEUM CORE.
2316 Terminal Drive E.O.HR
Lrlington Hts., IL 60005 2642, TYPE W
ATTN: Scott Buckner 12/23/9
PROJECT: CITGO - E. CEICAGO PROJECT NO: 1185
SITE: E CHICAGD, IN MATRIX: WATER
SAMPLED BY: NATURAL RESQURCE TECHNCLOGY DATE SAMPLED: 12/04/%8¢
SAMPLE ID: SB-A DATE RECEIVED: 12/10/96
ANALYTICARIL. DATA
PARAMETER RESULTS PQL> UNITS
Naphthalene 150 36 pg/L
Acenaphthylens ND 46 ug/L
Acenaphthene ND 36 pg/L
Fluorene ND 4.2 ug/L
Phenanthrene ND 12.8 ug/ L
Anthracene ND 13.2 ug/L
Flucranthens ND 4.2 pg/L
Pyreane ND 5.4 ug/L
Chrysene ND 3.0 ug/L
Senzo (z) anthracens ND C.zg pg /L
Benzo (b} fluoranthene ND 0.3% L/ L
Benzo (k) fluoranthene ND 0.34 ug/L
Benzc (a) pyrene ND 0.46 Lg/L
Dibenzo {(a,h) anthracens ND 0.6 us/L
Benzo {(g,r 1) perylens ND 1.52 ug/L
Indenc (1,2,3-cd) pyrens ND 0.8s ug/L
l -Methylnaphthalens 50 36 Lg/ L
2-Methylnzphthalsns e 33 Lg /L
SURRCGATE AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
p-Terphenyl-di4 10 ug/L 56 50 120
ANALYZED BY: TGR DATE/TIME: 12/23/96 (G5:05:29
EXTRACTED BY: Vs DATE/TIME: 12/10/96 17:00:00
METHOD: 8310 Polynuclear Aromatic Hydrocarbons
NOTES: * - Practical Quantitation Limit ND - Not Detected
NA - Not Analyzed
COMMENTS :

QUALITY ASSURANCE: These analyses were performed in accordance with
EPA Guidelines for analysis and quality control.



Certificate of AEnalysis No.

M1-56312567-01

CITGO PETROLEUM CORP.
2216 Terminal Drive P.O.#
Arl:ngton Hts IL 60005 2642, TYPE GW
ALTTN: Scot Buckner 01/14/97
PROJECT: CITGO - E. CHICAGO PRCJECT NO: 1185
SITE: E CHICAGO, IN MATRIX: WATER
SAMPLED BY: NATURAL RESOURCE TECHENOLOGY DATE SAMPLED: 12/26/9¢6
SAMPLE ID: MW-1 DATE RECEIVED: 12/28/96
ANALYTICAL DATA
PARAMETER RESTULTS PQL* UNIT
Naphthalene ND 1.8 pg /L
Acenaphthylene ND 2.3 ug/L
Acenaphthene ND 1.8 ug/L
Flucreane ND 0.21 pg/L
Phenanthrene ND 0.64 ug/ L
Anthracene ND 0.5%6 ug/L
Fluoranthene ND 0.21 g /L
Pyrens ND 0.27 ug/ L
Chrysene ND 0.18 ug/L
Benzc ({(a) anthracene ND 0.013 ug/L
Benzo (b) fluoranthene ND 0.018 ug/L
Benzo (k) Iluoranthene ND c.017 ug/L
Benzo (a) pyrene ND 0.023 ug/L
Dibenzo (a,h) anthracene ND 0.030 ug/L
Benzo {g,h,i) peryl=ene ND 0.076 ug/L
Indeno (1,2,3-cd) pyrene ND 0.043 ug/L
1-Methylnaphthzlene KD 1.8 ug/L
2-Mstnylnarpnthalens ND 1.8 LS /L
SURROGATES AMOUNT % LOWER TUPPER
SPIEED RECOVERY LIMIT LIMIT
p-Terphenyl-dl4 10 ug/L 111 50 120
ANADLYZED BY: TGR DATE/TIME: 01/09/97 12:23:40
EXTRACTED BY: VS DATE/TIME: 12/31/96 10:00:00
METHOD: 8310 Polynuclear Aromatic Hydrocarbons
NOTES: * - Practical Quantitation Limit ND - Not Detected
NA - Not Analyzed
COMMENTS :

QUALITY ASSURANCE: These analyses were performed in accordance with
©2A Guidelines for analysis and guality control.



Certificate

PETROLEUM "CORP.
o

of

Analysis No. M1-9612567-02

.5 Terminzl Drive P.O.#
Ariington Hts., IL &0005 2542, TYPE Gt
L TTN: Scoti Bucknser 0i1/14/5°
PRCJECT: CITGO - E. CHICAGO PROJECT NO: 1195
SITE: E CHICAGO, IN MATRIX: WATER
SAMPLED BY: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/26/95
SAMPLE ID: MW-2 DATE RECEIVED: 12/28/9¢

ANALYTICAL DATA
PARAMETER RESULTS PQL* UNITS
Naphthalene ND 9 ug,/ L
Acenaphthylene ND 12 ug/Lo
Acenaphthene ND 9 ug/L
Fluorene ND 1.1 ng/L
Phenanthrene ND 3.2 ug/L
Antnracenb ND 3.3 ug/L
lucranthene _ND 1.1 ug /L
Pyrene ND 1.4 pg /L
Chrysens= KD 0.75 gc/u
2snzo (&) anthracene ND C.0&5 ug /L
Benzo (bj flucranthens ND 0.0%0 ug/ L
Benzo (k) fluoranthens ND 0.085 pg/ L
Benzc (&) pyrene ND 0.12 ©g/L
Dibenzo (a,h} anthracsne ND 0.15 ug/L
Benzoc (g,h,i) perylens ND 0.38 ug/L
Indenc (1,2,3-cd) pyresns ND 0.22 ug/ L
1-Methvlinaphthalene 44 g ug/L
2-Methylnaphthalene Z0 3 ug/L
STURROGATE AMOUNT % LOWER UPPER
SPIKED RECOVERY LIMIT LIMIT
p-Tarphsnyl-314 10 ug/L 60 50 120
ANALYZED BY: TGR DATE/TIME: 01/1G/97 17:48:04
EXTRACTED BY: Vs DATE/TIME: 12/31/36 1C:00:00

METHCOD: 8310 Peolynuclear Aromatic Hydrocarbons

NOTES : * - Practical Quantitation Limit ND - Not Detected
NA - Not Analyzed
COMMENTS: EIGH TOTAL PETROLEUM HYDROCARBONS CAUSED ELEVATED

DETECTION LIMITS.

QUALITY ASSURANCE: These analyses were performed in accordance wit
EPA Guidelines for analysis and quality controel.



of Anzlysis No. M1-9612567-03
CITGO PETROLEUM CORDP.
2316 Terminzl Drive F.O.%
Arlington Hts., IL 60005 2542, TYPE GW
ATTN: Scott Buckner 01/14/87
PRCJECT: CITGO - E. CHICAGO PROJECT NO: 1155
SITE: E CHICAGD, IN MATRIX: WATEZER
SAMPLED BY: NATURAL RESOURCE TECHNGLOGY DATE SAMPLED: 12/26/96
SAMPLE ID: MW-23 ‘ DATE RECEIVED: 12/28/9¢
ANALYTICAL. DATA
PARAMETER RESULTS PQL* UNITS
Naphthalene ND 9 ug/L
Acenaphthylene ND 12 “g/L
Acenaphthene ND 9 ug/L
Flucrene ND 1.1 ug/L
Ph=nanthrene ND 3.2 ug/L
Anthracene ND 3.3 ug/L
Fluoranthsne ND 1.1 ug /L
Pyrene ND 1.4 ug/L
Chrysene ND 0.73 L/ L
Benzo (a) anthracsne ND 0.085 ug/ L
Benzo (b) fluoranthens ND 0.090 pg/L
Benzo (k) fluoranthene ND 0.085 ug/ L
Benzo (a} pyrene ND 0.12 ug/L
Cibenzo (&,h) anthracene ND 0.15 ug/L
Benzo (g,h,1}) perylene ND 0.38 ug /L
Indeno (1,2,32-cd} pyrens ND 0.22 ug/L
1-Msthylnaphthzalens 27 a pa/L
2-Mesthylinaphthalens 13 g ug/ L
SURROQGATES AMOUNT % LOWER UPPER
SPIEKED RECOVERY LIMIT LIMIT
p-Tervhenyvl-dl4 10 ug/L 107 50 120
ANALYZED BY: TGR DATE/TIME: 01/10/97 18:28:27
EXTRACTED BY: VS DATE/TIME: 12/31/96 10:00:00
METHOD: 831C Polynuclear Arcomatic Hydrocarbons
NOTES: * - Practical Quantitation Limit ND - Not Dezected

NA - Not Analyzed

COMMENTS: HICGH TOTAL PETROLEUM HYDRCCARBONS CAUSED ELEVATED
DETECTION LIMITS.

QUALITY ASSURANCE: These analyses were performed in accordance with

EPA Guidelines for analysis and quality control.



Certificate of Analysis No. MI1-9612567-04

CITGS PETROLEUM CORP.

2316 Terminal Drive P.C.%
Arlington Ets., IL 60005 2642, TYDPE GW
ATTN: Scott Buckner 01/14/97
PROJECT: CITGO - E. CHICAGO PROJECT NO: 1195
SITE: E CHICAGO, IN MATRIX: WATER
SAMPLED BY: NATURAL RESOURCE TECHNOLOGY DATE SAMPLED: 12/26/96
SAMPLE ID: MW-A DATE RECEIVED: 12/28/3%
ANALYTICAT DATA
PARAMETER RESULTS PQL* UNITS
Naphthalene ' 2 1.8 1g/L
Acenaphthylene 5 2.3 ug /L
Acenaphthene ND 1.8 pg/L
Flucrene ND 0.21 ug/L
Phenanthrene ND 0.64 ug/L
Anthracene ND 0.66 ug/L
Tlucranthene ND 0.21 ©g/L
Pyrene ND 0.27 ug/L
Chrysene ND 0.15 ©g/L
Eenzo (a) anthracene ND 0.01 ug/L
Banzo (b) flucranthene ND 0.c18 ug/ L
Benzo (k) flucranthene ND Cc.0o17 pg/L
Benzo (a) pyrene ND 0.023 ug/L
Dibenzo (a,h) anthracene ND 0.030 ug/L
Benzo (g,h,1i) perylene ND 6.076 ug/L
Indenc (1,2,3-cd) pyrene ND 0.043 La/L
I-Methvlnaphthalene 2 1.8 uag/L
Z-Mechylnaphthalens 14 1.8 uz/L
SURROGATES AMOUNT % LOWER UPPER
SPIEKED RECOVERY LIMIT LIMIT
p-Terphenvl-dl4 10 pg/L 635 50 120
ANATYZED BY: TGR DATE/TIME: 01/05/97 20:23:32
EXTRACTED BY: VS DATE/TIME: 12/21/96 10:00:00
METHOD: 8310 Polynuclear Aromatic Hydrocarbons
NOTES: * - Practical Quantitation Limit ND - Not Detected

NA - Not Analyzed

COMMENTS :

QUALITY ASSURANCE: These analyses were performed in accordance with
EPA Guidelines for analysis and quality control.
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Mau compiete record within 3G days !o:

RECORD OF WATER WELL M W - Q‘ INDIANA DEPARTMENT OF NATURAL RESOUNCES
State Form 35680 (R4 / 4-92) Civision of Water
402 W.wWasmngton St., Am. W264
Indianapolis, IN 46204
(317) 232-4160

=N in complerely

- WELL LOCATION

Townsmp ] Range Section
i

»aUNtY where chited \ Civil township

. Lakr L

_mvmg directions o the weil location (inciuge county road names, number. supdivisran 1ot number with consiceraton ¢ Intersecting roaa and iip onginatien). There 15 space for a
nap an reverse side.

(s¢¢ lack. side)

i

QWNER - CONTRACTOR

Name of well awner

Telephrone numoer
| 0/7“60 pa‘m/eum d»r;v.m’vzrm (647) 437-3%3
¢ Address inumber and sireet, city, state, ZIP code)

2316 _Termmal Drive, Arlvajm feights It tooos

lame of buiiding contractor Tetephone number

T S8 \numcer and street. cilly, stale. 21F code)
L .

éo C/\lg 45! D /Img Corpocatrm 3 b)) 377-F90

Acuress {AUMOEr ana sireel. oy, siame. I/F coce!

ar perjury that the intormaton submitted | i

erewath 1s to the best ol my knowiedge arg | W‘« ‘ ? ’4’?7—
!

celief, true. accurate and complete,

[F20 East ﬁ/er /&m’ SH Charles, 1L 66/ 74
SamE of ecoment soeratar ¢ Licensa numoer Sareof compienen
CONSTRUCTION DETAL.S WELL LOG |
38 of welk . ] ] i From - To !
T Hame T industry g‘r’est T Imgarcn FORMATIONS: Type of material | ifeen | {feen |
. Public SuUpplY = Stock 1 Other (speciy): .
. n |
: . N ! .
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Natural Resource Technology

Cirent: Citgo East Chicago Terminal

Project No.: 1195

Location: East Chicago, IN

MW-1

DATA SET:
mwi.dat

TITTTTTITITITITE R

0.01

Displacement (ft)

1 Illll‘

0.001 IIHIIHIIHJIHIIIhiIHIlHIlUIiHIIhlIHIIH

FTITTIITT(TITERINTI R IqiTIadTmTt: 02/26197

AQUIFER TYPE:
Unconfined
SOLUTION METHOD !
Bouwer -Rice

TEST WELL:

MW - 1

0BS5S . WELL:

MW -1

L 1 11T

ESTIMATED PARAMETERS:

K 0.0015% ftimin
yO 0.3579 f1t

o

TEST DATA:

HO G.395 f1
re .17 ft

rw 0.42 ft

L 10, f1

b 0. ft

H .5 f1i

il

[ |

2. 4.

Time (min)

6 B. 10G.




Natural Resource Technology ciient: Citgo East Chicago Terminal

Project No.: 1195 tocation: East Chicago, IN
MW-2
DATA SET:
mw2 . datl

AQUIFER TYPE:
Uncentined
SOLUTION METHOD:
Bouwer -Rice

TEST WELL:

1. MW - 2

OHS . WELL:

MW - 2

10. TTATETTT[TTITTIT IO T I n T T I T T RRIaTIpimIimiiT D2126/97

1171

|
I

! 1[1|]d

ESTIMATED FPARAMETERS:

K 0.00%1444 ftimin
y0Q 0.2225 ft

~ 1

TEST DATA:

] HO = 0.B91 ft
] re 017 ft

Displacement (ft)

non o

rw 0.42 ft
L 10. f1
b 10. ft
H 9.5 ft

| IIIEH]
O

0.0t NETSIRETI SRTENSRUTATRRINURTE ANRTNATEN
0. 1.6 3.2 4.8 6.4 8.
Time (min)




Natural Resource Technology Client: Citgo East Chicago Terminal

Project No.: 1195 tocation: East Chicago, IN

MW-3

10. jIIIIHIl]IHIIIIII!IIIIHII TTTTTETIT I T

[ 11 {IT]

I
P

I
1 IIIIHI

Displacement (ft)

| !lllHl

G 07

DATA SET:
mw3.dat
02/26197

AQUIFER TYPE:
Unconfined

SOLUT tON METHOD
Bouwer-Rice

TEST WELL:

MW -3

0BS5S . WELL

MW -3

ESTIMATED PARAMETERS

K 0.003341 ft/imin
y0 = 0.3958 ft

0.01 IIIHIII“!ILIUIIIh!l!HlllIHIIIHII [BNE NN

0. 1.2 2.4 3.6 4.8 5.

Time {(min)

TEST DATA:

HO 0.776 f1t
rc B.17 ft

rw 0.492 ft

L 10, ft

b 10, ft

H 9.5 f1t

[

nonw o4










Citécs E. C‘1c7, /H/
Z.]

(WESTHNESPER e

$3

Roy F. Weston, Inc.
Spill Prevention & Emergency Response Division

In Association with Jacobs Engineering Group Inc., Tetra Tech, Inc.
and ICF Incorporated



SITE TNVESTIGATICN AND STATUS REPORT
ASBESTOS CONTAMINATION
CITGO FACILITY
EAST CHICAGO, INDIANA

ROY F. WESTON
TECHNICAL ASSISTANCE TEAM
Region V

Prepared by
Kevin M. Pierard

3 June 1983

TDD NO., 5-8305-10
PCS NO. 1106



INTRODUCTICN

On 18 May 1983 TAT was tasked to perform an inspection and review
background information on the East Chicago/CITGO property. TAT member
Kevin Pierard made the inspection on 26 May with OSC Pankanin. The
CITGO facility is located in Fast Chicago, Indiana, on approximately
320 acres (Figure 1). The area of concern is an 80 acre site
consisting of a partially dismantled, abandoned oil refinery.

HISTORY

CITGO began operations at the facility in the late 1920s; the refinery
portion was shut down in 1972 and partially dismantled between 1976 and
1980 by Lloyd Hodges. This activity exposed asbestos—covered debris
and released large quantities of free asbestos. On 20 August 1980, the
USEPA filed a complaint under RCRA, regarding the asbestos problem,
against Hodges and CITGO, After this, Hodges removed two piles
{approximately 200 yd3) of asbestos—-laden material, then declared
bankruptcy. There have been no subsequent cleanup activities at the
site.

SAMPLING

B

Sampling at the site was completed on 21 September 1982 by the EPA. A
total of 17 samples were taken, 15 of which contained between 3% and
22% asbestos (Attachment 1). None of the samples were taken where
fibrous materials were not obvious.

SIZE HAZARDS

Due to the shape and small size of ashestos fibers, they may easily
become airborne and remain so for long pericds of time. There has been
extensive documentation of the ability of airborne asbestos to cause
cancer and lung damage through inhalation.

OSHA limits for employee asbestos exposure over an 8-hour pericd is 2
fibers, longer than 5 micrometers, per cubic centimeter of air. OSHA
regulations set a ceiling concentration (one time exposure) limit at 10
fibers, longer than 5 micrometers, per cubic centimeter of air. The
population within a one kilometer radius of the site is approximately
460, within 5 kilometers the population is 80,000.

EPA RECOMMENDATIONS

The most recent remedial response program (14 April 1983) submitted by
Jim Pankanin of Remedial Response to Frank Biros of the office of Waste
Programs Enforcement (CWPE) for review includes:



1T.

ITI.

The demolition of all standing struckures on the ashestos waste site
that are covered with asbestos insulation materials, in accordance with
applicable National Emission Standards for Hazardous Air Pollutants
(NESHAP) regulations, 40 CFR Part 61, Subpart B, and specific
requirements set forth below. 1In particular, care should be taken to
adequately wet the material during the entire demolition period and not
to work during high winds. Asbestos materials shall not be dropped or
thrown to the ground. The removed material should be properly bagged,
labeled and disposed of at a state-licensed landfill. Vehicles leaving
the site should be washed before leaving. Onsite traffic patterns for
the demolition egquipment shall he developed and approved by EPA in
advance to avoid movement of the wehicles or eguipment over ashetos
material already on the ground.

Visible deposits of asbestos insulation materials are currently
scattered throughout the site., The program reguires that all visible
deposits of asbestos insulation materials and the associated
contaminated soils be wetted, scraped up, bagged, labeled and properly
digsposed of at a state-licensed landfill. All dismantled piping which
is coated with deteriorated asbestos insulation materials should be
wetted and hauled to a central onsite location to be completely stripped
of the asbestos material. The removed material should be properly
bagged, labeled and disposed of at a state-licensed landfill.
Salvageable piping should not be disposed with the asbestocs wastes.
None of these asbestos handling operations shall be conducted under
windy conditions.

A plan for onsite traffic patterns shall be reviewed and approved by EPA
prior to undertaking the asbestos cleamnup activities. The purpose of
the plan shall be to avoid disruption and migration of the asbestos
materials from contaminated areas to areas of the site that have been
cleaned of asbestos materials. EPA and its contractors shall be allowed
access to the site during working hours in order to inspect all ongoing
cleanup operations and to ensure that each area o©of the site is
appropriately c¢leaned of asbestos insulation materials before
installation of any cover material to that area.

After completion of the cleanup reguired in Section II and inspection by
EPA or its contractors, each area of the asbestos waste site shall be
covered with an appropriate compacted cover material at least six (6)
inches deep. Covering and compaction cperations shall be done over
small plots in order to minimize site disruption. Each area should be
wetted before covering to minimize dust production. At least six (6)
inches of additional top soil shall then be applied to each area. The
topsoil should be seeded and revegetated as soon as possible to prevent
erosion by wind or rain.

Any areas left uncovered shall be sampled to ensure that no analytically
detectable asbestos material exists in those areas. All analytical work
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shall be performed utilizing polarizing light microscopy with a
detectable limit of one percent (1%} asbestos in soils. A sampling
protocol shall be developed and submitted to EPA which utilizes a grid
system to statistically dJdetermine that no analytically detectable
asbestos material remains in those areas.

A notation shall be recorded on the deed to the site, or such other
instrument which is normally examined in a title search, that will
notify any potential purchaser of the property that the land has been
contaminated with hazardous ashestos waste materials, and that any use
of the site must not disturb the integrity of the Ffinal cover unless
the Regional Administrator of U.S. EPA determines that adequate safety
precautions will be implemented and that said disturbance will not
increase the potential hazard to human health or the environment.

The following measures shall be taken, commencing immediately, and
lasting for the duration of the remedial response program:

A. A penetrating sealant shall be applied to all exposed asbestos in-
sulation remaining on the buildings and tanks, and the material on
the ground shall be kept continuocusly wet. A spray system shall be
installed to accomplish this end.

B. Access to the ashestos waste site shall be restricted to anthorized
persons only, by fencing or other means.

Notices shall be posted at ail entry points warning that the site
contains ashestos materials.

C. Persons entering the site shall be forewarned that the area con-
tains ashestos materials, and such persons shall be advised in and
given access to, the use of protective clothing, respirators and
cleaning of all eguipment used in the area.

D. All personnel, vehicles, machinery and eguipment shall be decon—
taminated upon leaving the site.

Continuous air monitoring must be performed both upwind and downwind
around the perimeter of the active work site{s) whenever removal
operations are underway. At least one sample from each air monitor
shall be analyzed daily in accordance with OSHA-specified analytical
procedures. Operations shall be curtailed whenever the air monitoring
indicates asbestos levels above the following threshold limit values
(TLV) 2

Emosite 0.5 fibers> 5 microns/cc
Chrysotile 2.0 fibers> 5 microns/cc
Crocidolite 0.2 fibers> 5 microns/cc
Other forms 2.0 fibers> 5 wmicrons/cc



EPA shall be notified whenever these limits are exceeded. Operations
shall not be restored until the source of the asbestos is investigated
and the site is more completely wetted down.

. Actiong described herein shall be performed in accordance with a

detailed scope of work plan that must be approved by EPA.  Notices
shall be given to EPA prior to undertaking actions described in
paragraphs I, II, or III above, and EPA or its contractors shall be
permitted access to the site to oversee such actions and to split
samples if requested.

This program has not been approved by the OWPE nor has it been given to
CIT®O.

CLEANUP COST ESTIMATE

The costs associated with the remedial response program are outlined
Lelow. Costs were obtained from correspondence dated 12 May 1983, from
Pankanin to Neuberger of Regional Counsel. These costs do not Include
costs for demolition of existing structures.

A. Disposal of asbestos materials scattered throughout site:

1. Collect coated piping; wet and strip

(4 man crew) ($17/hr) (8 hr/day) (10 days) = $ 5,440

(1 forklift + 1 truck) ($200/day) (10 days) = 2,000
2. Manual cleanup of wetted asbestos throughout site

(8 man crew) ($17/hr) (8 hr/day) (10 days) = 10,880

(1 truck) ($100/day) (10 days) = 1,000
3. Rent 20 sludge box -1 2 yd3 rolls

(20} ($150/day) (10 days) = 30,000
4, Transportation and disposal

(20 loads) ($50/1cad) = 1,000
12 yd-3 load) (20 loads) ($17/yd3) = 4,080

$54,400

B. Covering site with compacted cover material)
(6" thickness)

2 3.
80 acres x 43,560 ft x 0.5 ft (1yd }
acre ' (27 £t)
= 64,533 yd3

64,533 vd3 clay x $3.00/yd3 = $193,600



Peliver clay in 16 ydS loads $201,650.00

($50.00/1oad - 4,033 loads)
60 loads/day - 67 days — 14 weeks

Grade and compact soil during final eight (8)
weeks using grader and bulldozer (to work in corners)

Grader - 40 days x $40.00/hr x 8 hrs/day = $ 12,800.00
D6 (Dozer) — 40 days x $45,00/hr x 8 hr/day= _14,400.00
$422,450.00

C. Cover site with top soil and vegetate

1. A variety of cover materials can be used as long as it will
support vegetation. Sandy loam materials can be combined
with fly ash or slag.

]

Assume costs are lower than clay $400,000.00
Vegetation = L 900.00‘
| $400,900.00

D. Personnel

2 heavy equipment operators
($28/hr) (8 hrs/day) (60 days) (2)

i

$ 26,880.00

Project supervisor

($35/hr} (8 hr/day) (60 days) = 16,800.00
Technician

($17/hr) (8 hr/day) (60 days) = 8,160.00
Safety equipment and monitoring

($30/man) (4 men) (60 days) = 7,200.00

$ 59,040.00
TOTAL | $935,890.00

CONCLUSIONS AND RECOMMENDATIONS

The comparty has recently shown an interest in resolving the asbestos
problem and has in fact submitted a plan to the EPA for demolition of
existing structures and disposal of waste containing asbestos. The
company stated {at the 26 May inspection} that they hoped to begin this
portion of the cleanup on 15 June and complete it before 1 December.
The plan is being reviewed by the EPA to assure compliance under
NESHAP regulations (40 CFR, Part 61 subparts A and B).



We feel that the actions being taken are in the best interests of all
parties concerned. We do not believe the site represents an emergency
at this time if the structures present on site are demolished and
removed in compliance with all applicable NESHAP regulations.

Covering of the site may be limited to small areas if the company
handles asbestos materials carefully and removes soils which are
obviously contaminated.

After this is completed, a comprehensive soil sampling program should
be initiated to determine if soils in any other areas actually need to
be removed or covered.
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CITIES SERVICE COMPANY, EAST CHICAGO, INDIANA
ASBESTOS SAMPLING AND INSPECTION

| | | l |ESTIMATED | : : I [
'PICTURE| TIME | SAMPLE | % [CUBIC FEET | PICTURE o SAMPLE |
INMUHBER | 9/21/82  |MO. CGOS5|ASBESTOS|OF ASBESTOS| LOCATION AND REMARKS I LOCATION J
! 1 le:Gi amul 501 } 4 { - ;Debris near Alkalation Unit; facing {Insulation debris on ground ;
% Vest .
2 '10:06 a.m., 502 [ 6 i - [Alkalation Unit tower; facing West ~ |Inside of bottom of pipes stick- |
[ ! | | | N li.p down l
3 [10:18 a.m.| 503 | ] i 4,4 |2 tanks 30' x 7' wich 1/2" insula- IDrgraded insulation between tanks!
i l ! i i [tion West of Tank 59; facing West | |
4 110:25 a.m.| 504 l 7 i - |Crude unit area; facing Fast |Upper surface of ground [
5 [10:37 a.m.] 805 | None [ - [Tank 196 & 197; facing North ‘Degrading insulation from side of
! [ i [ f | tank f
6 [10:48 aums| SO6 L16 1 7.9 [MCL battery coker piping; facing [Degrading insulation from pipe F
| ? I J Northeast :
7 [10:52 a.m. sih7 [ 3 | 11 IMCL battery, asbestos paper <1/2" IDegraded insulation from ground |
f | [ | Ipaper <1/2" Inear IGL piping
8 T11:00 a.ms| SO 1 22 i - [Soil sample, 150" N.E. tank 15; Upper surface of ground ... J
| 1 | | i facing North |
9 T11:20 a.m.] 509 | 14 ( - [Bottom catylic cracker; facing [Pegrading insulation from pipe ;
! | | ! lUest ' |sticking down
N 111:25 awme| S10 i 4 [ -= [Insulation pile N.E. cracking tower: [Pile of degraded insulation J
f | | ! fPacing Vest | [
11 [T1:30 a.m.1 511 | 4 | -— [Pump & compressor house [Degrading insulation from pipe ]
12 [11:78 a.m. | ~-—— [ - i -— [Bapped Asbestos | F
13 11:42 a.m.| s12Z T II | - [Treating plant; facing last [Degrading insulation from bottom |
J | | i f [of pipe along tower ?
L4 LB pema | =—e |- | - {Delay cooling unit, inside building | |
15 F1:20 pome e [ - | - iWeathered insulation I ]
16 D130 pema ] === 1 == i - Catalytic cracker in background il i
f | i I EPainting tanks in Foreground; facing E. |
17 1 1:37 pem.i 813 1 6 1 0.74  [80', 6" pipe, 1" insulation; WSN Tank |Degrading insulation from pipe |
| | | J 44y facing Horthwest I ' j
13 | 1:40 pome| --- - } —-— [Yeathered insulation ] T
19 [ 1:45 pom.] Sl4 F 5 f 0.75 [Weathered insulation 3'x6'x0.5; facing [Pile of degraded insulation f
| f | (North | J
20 [ 2:00 pem.! S15 [ 21 [ 730.2 IDesalter accumulator 50'xi0'D, 1" Degrading insulation fream tank |
i | F ! |insulation; facing Northwest i . !
21 D 21013 pam. | 816 | <I | - [Fibered soil surface, SSW tank 80 f [
22 1 2:30 pem.| 817 | 6 | 6.8 [Tank 9'x19.6", 2" insulation; 200" SSW [Degraded insulation from near !
| | ] ' | |Tank 80; facing South | tank
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WESTON SPER

Reglion v
Date 5~2€_5~_—83
TOD# 5-8305-10
SAFETY PLAK
A. Incident Description
1. location Citgo 2. Date 5-26-83
D,0. Box 1787
w2500 Fast _Chicago Ave.
East Chilcago, In. 46312
3. Type: Spill E Fire Z_—/. HW¥ Site _,{:_7 Other Ashestos Site

k. Status- 0ld Refinery

5. Response Objectives Determine if an emergency situation exists.

6. Background Review: Complete @ Partial / /
I f partial, why?

7. Hezard tevel: High / / Moderate /x/ tow / /7 Unknown 4 /
inhalation 4y/ Ingestion / /7 Contact /7 External / 7

8. Site Plan/Sketch Attached Yes / 7 No /x¥

9. Background Material attached Yes / / HNo E
jB. Hater?é‘i Description
1. Type: Liquid /7 Solid E Studge / / Vapor/Gas E
2. Chemical Name/Class asbestos ( Amosite, Amphibole)
3. Characteristics: Corrosive .ﬁ/:_/" tgnitable i \r’o'iat-ile i
Toxic j_§7 Reactive g ) éib?ég?carﬁ,gent 5

L, Toxicity: TLY IDLH

5. Special Hazards

6, Acute Fxposure Symptoms Shortness of breath of gradually increasing

intensity and a dry cough.

SHG:s5
11/24/82

] "W RSW-396--1182




L. Site Description

i.

b, Personnel

Size 80 acves.

Surrounding Population _ 460 within one Km. —

Buildings/Homes

Topography Relatively flat

Receiving Waters __ Take Michigan 1% miles North

Veather 60° sunny

Unusual Features

Site History Site_ ppened.in the 1a20's refinery area-clogad

in_ 1972 parrially torn down hetween. 1976 and. 1980 releasing large
guantities of ashesios

©

Protection

1.

25

3.

Entry Level of Protective clothing : A/ / B £/ C/hf D /7

Lf not B, why? Contaminant did not warrant level B.
. B

Site Instrument Readings:

% 02 % LEL

Radiocactivity HHU

OVA - Other
Was protective level up or_downgraded: Yes / 7 __ MNo A
Up or Down graded to: A/ / B/f/ C// D//

Why

Actual Change:

Respirator Protective Equipment:

SCBA

Gas Hask X Canister Type

Ultra Twin X Cartridge Type _ GMD~H Combination
Dust Mask -

Protective {lothing:

Boot covers _ Nitrile gloves
:Steel Toe Boots, o Hard Hats
Tyvek suit Ultra Twin

T




7. Field Monitoring Equipment and Materials:

None

£. Decontamination Procedures

R R
1. Attach sketch showing Exclusion Zone, Contamination Reduction Zone,

sable clothi%g, put clothing iﬂ plastic

ose of on si

Support Zone and numerically labelled Decontamination Stations,

2. Tor each decontamination station note procedure and materials needed

on an attachment page.

F., General iﬁformation

1. Team members

Kevin Pierard

2. Site Safety Coordinator

6. Emergency Information

Kevin Pierard

1. Have ‘nearby people been evacuated: Yes [:? No /ﬁd;
" If ves ever how large an area

2. First Aid Instructions
area and treat ailment

Remove disabled pevson to uncontaminated

3. Sources of help

Fire

Police

Ambulance
Hospital

Poison information
Airport

Heliport

Site Telephone
Hearest Telephone-

Name

Citgo
Citgo

Town

East Chicago
East Chicago

East Chicago
East Chicago

Phone

392-8307
392 8420

398-0734
398-0734

Hotifieg

Yes

No
No

Hd




. L, Erergency Telephone HNunbers

WESTON Hot Line

WESTON KHPOD

P, B, Lederman -~ HPH

S, M, Gertz - HSO
Fedical Emergency

£PA = ERT Emergency
Chemtrec

Central Disease Control
Hational Pesticide

¥edical Emergency

{For HSD Use Only)

Reviewed and Comments

215-52L-1925 or 1826
215-L31-07387 or 0798 or £92-3030
201-665-0359 {Home)
215-667-5L61 (Home}
513-5k21-3063 (National Service)
201-321-6660
300-42k-9300
L04-329-3311 (day) LOL-329- 36&4 (night)
800-8L5-7633

{Regional Sexrvice)

Prepared by ;ZZ:ET/;gii:;zg;;z

Date -2 - &3
Approved by ?CM///Q%

Date 1{5

Action Required? Yes 117 Ho {:7

If yes, what action

Followup carried out? Date

§. 0. Signasture Date



Roy F. Weston, Inc.
Spill Prevention & Emergency Response Division

In Association with Jacobs Engineering Group Inc., Tetra Tech, Inc.
and ICF Incorporated



S5ITE INVESTIGATION AND STATUS REPORT
ASBESTOS CONTAMINATION
CITGO FACILITY
EAST CHICAGO, IWDIANA

ROY F., WESTON
TECHNICAL ASSISTANCE TEAM
Region V

Prepared by
Kevin M. Pierard

3 June 1983

TDD NO. 5-8305-10
PCS NO. 1106



TNTRODUCTION

On 18 May 1983 TAT was tasked to perform an inspection and review
background information on the East Chicago/CITGO property. TAT member
Kevin Pierard made the lnspectlon on 26 May with 0SC Pankanin. The
CITGO facility is located in East Chicago, Indiana, on approximately
320 acres ({Figure 1i}. The area of concern is an 80 acre site
consisting of a partially dismantled, abandoned oil refinery.

HISTORY

CITGO began operations at the facility in the late 1920s; the refinery
portion was shut down in 1972 and partially dismantled between 1976 and
1980 by Lloyd Hodges. This activity exposed asbestos-covered debris
and released large quantities of free ashestos. On 20 August 1980, the
USEPA filed a complaint under RCRA, regarding the asbestos problem,
against Hodges and CITGO After this, BHodges removed two piles
(approximately 200 yd ) of asbestos~laden material, then declared
bankruptcy. There have been no subsequent cleanup activities at the
site.

SAMPLING

Sampling at the site was completed on 21 September 1982 by the EPA. A
total of 17 samples were taken, 15 of which contained between 3% and
22% asbestos (Attachment 1). None of the samples were taken where
fibrous materials were not obvious.

SIZE HAZARDS

Due o the shape and small size of asbestos fibers, they may easily
become airborne and remain so for long periods of time. There has been
extensive documentation of the ability of airborne asbestos to cause
cancer and lung damage through inhalation.

OSHA limits for employee asbestos exposure over an 8-hour period is 2
fibers, longer than 5 micrometers, per cubic centimeter of air. OSHA
regulations set a ceiling concentration (one time exposure) limit at 10
fibers, longer than 5 micrometers, per cubic centimeter of aixr. The
population within a one kilometer radius of the site is approximately
460, within 5 kilometers the population is 80,000.

EPA RECOMMENDATIONS

The most recent remedial response program (14 April 1983) submitted by
Jim Pankanin of Remedial Response to Frank Biros of the office of Waste
Programs Enforcement (OWPE) for review includes:



IT.

I1T.

The demolition of all standing structures on the asbestos waste site
that are covered with asbestos insulation materials, in accordance with
applicable National Emission Standards for Hazardous Air Pollutants
(NESHAP) regulations, 40 CFR Part 61, Subpart B, and specific
requirements set forth below. In particular, care should be taken to
adequately wet the material during the entire demolition period and not
to work during high winds. Asbestos materials shall not be dropped or
thrown to the ground. The removed material should be properly bagged;
labeled and disposed of at a state-licensed landfill. Vehicles leaving
the site should be washed before leaving. Onsite traffic patterns for
the demolition equipment shall be developed and approved by EPA in
advance to avoid movement of the vehicles or equipment over asbetos
material already on the ground.

Visible deposits of ashestos insulation materials are currently
scattered throughout the site. The program requires that all visible
deposits of asbestos insulation materials and the associated
contaminated soils be wetted, scraped up, bagged, labeled and properly
disposed of at a state-licensed landfill. All dismentled piping which
is coated with deteriorated asbestos insulation materials should be
wetted and hauled to a central onsite location to be completely stripped
of the ashestos material. The removed material should be properly
bagged, 1labeled and disposed of at a state-licensed landfill.
Salvageable piping should not be disposed with the asbestos wastes,
None of these asbestos handling operations shall be conducted under
windy conditions.

A plan for onsite traffic patterns shall be reviewed and approved by EPA
prior to undertaking the asbestos cleanup activities. The purpose of
the plan shall be to avoid disruption and migration of the asbestos
materials from contaminated areas to areas of the site that have been
cleaned of asbestos materials. EPA and its contractors shall be allowed
access to the site during working hours in order to inspect all ongoing
cleanup operations and to ensure that each area of the site is
appropriately cleaned of asbestos insulation materials before
installation of any cover material to that area.

After completion of the cleanup required in Section II and inspection by
EPA or 1its contractors, each area of the ashestos waste site shall he
covered with an appropriate compacted cover material at least six (6)
inches deep. Covering and compaction operations shall be done over
small plots in order to minimize site disruption. Each area should be
wetted before covering to minimize dust production. At least six (6)
inches of additional top soil shall then be applied to each area. The
topsoil should be seeded and revegetated as soon as possible to prevent
erosion by wind or rain.

Any areas left uncovered shall be sampled to ensure that no analytically
detectable asbestos material exists in those areas. All analytical work



IVD

shall be performed utilizing polarizing light microscopy with a
detectable limit of one percent (1%} asbestos in seils. A sampling
protocol shall be developed and submitted to EPA which utilizes a grid
system to statistically determine that no analytically detectable
ashestos material remalns in those areas.

& notation shall be recorded on the deed to the site, or such other
instrument which is normally examined in a title search, that will
notify any potential purchaser of the property that the land has been
contaminated with hazardous ashestos waste materials, and that any use
of the site must not disturb the integrity of the final cover unless
the Regional Administrator of U.S. EPA determines that adequate safety
precautions will be Iimplemented and that said disturbance will not
increase the potential hazard to human health or the environment.

The following measures shall be taken, comnencing immediately, and
ilasting for the duration of the remedial response programs

A. A penetrating sealant shall be applied to all exposed asbestos in-
sulation remaining on the buildings and tanks, and the material on
the ground shall be kept continuously wet. A spray system shall be
installed to accomplish this end.

B. Access to the asbestos waste site shall be vestricted to authorized
persons only, by fencing or other means.

Notices shall be posted at all entry points warning that the site
contains asbestos materials.

C. ©Persons entering the site shall be forewarned that the area con-
tains asbestos materials, and such persons shall be advised in and
given access to, the use of protective clothing, respirators and
cleaning of all equipment used in the area.

D. All personnel, wvehicles, machinery and equipment shall be decon-
taminated upon leaving the site.

Continuous air monitoring must be performed both upwind and downwind
around the perimeter of the active work site(s) whenever removal
operations are underway. At least one sample from each air monitor
shall be analyzed daily in accordance with OSHA-specified analytical
procedures. Operations shall be curtailed whenever the air monitoring
indicates asbestos levels above the following threshold limit wvalues
(TLV) :

Amosite 0.5 fibers> 5 microns/cc
Chrysotile 2.0 fibers> 5 microns/cc
Crocidolite 0.2 fibers> 5 microns/cc
COther forms 2.0 fibers> 5 microns/cc



EPA shall be notified whenever these limits are exceeded. Operations
shall not be restored until the source of the asbestos is investigated
and the site is more completely wetted down.

Actions described herein shall be performed in accordance with a
detailed scope of work plan that must be approved by EPA.  Notices
shall be given to EPA prior to undertaking actions described in
paragraphs I, II, or III above, and EPA or its contractors shall ke
permitted access to the site to oversee such actions and to split
samples if requested.

This program has not been approved by the OWPE nor has it been given to
CITGO.

CLEANUP COST ESTIMATE

The costs associated with the remedial response program are outlined
below. Costs were obtained from correspondence dated 12 May 1983, from
Pankanin to Neuberger of Regional Counsel. These costs do not include
costs for demolition of existing structures.

A. Disposal of asbestos materials scattered throughout site:

1. Collect coated piping; wet and strip

(4 man crew) ($17/hr) (8 hr/day) (10 days) = $ 5,440

(1 forklift + 1 truck) ($200/day) (10 days) = 2,000
2. Manual cleanup of wetted asbestos throughout site

(8 man crew) ($17/hr) (8 hr/day) (10 days) = 10,880

(1 truck) ($100/day) (10 days) = 1,000
3. Rent 20 sludge box -1 2 yd3 rolls

(20) ($150/day)} (10 days) = 30,000
4, Transportation and disposal

(20 loads}) ($50/1load) = 1,000
12 yd-3 load) (20 loads) ($17/yd3) = 4,080

$54,400

B. Covering site with compacted cover material)
(6™ thickness)

2 3
80 acres x 43,560 ft x 0.5 ft (1 yd )
acre (27 ft)

= 64,533 yds3

64,533 yd3 clay x $3.00/yd3 = $193,600



It

Deliver clay in 16 yd3 loads $201,650.00

{$50.00/1cad - 4,033 loads)
60 loads/day — 67 days — 14 weeks

Grade and compact soil during final eight (8}
weeks using grader and bulldozer (to work in corners)

Grader — 40 days x $40.00/hr x 8 hrs/day = $ 12,800.00
D6 (Dozer) — 40 days x $45,00/hr x 8 hr/day= __14,400.00

$422,450.00
C. Cover site with top soil and vegetate
1. A variety of cover materials can be used as long as it will

support vegetation. Sandy loam materials can be combined
with £ly ash or slag.

Assume costs are lower than clay = $400,000.00
Vegetation = . %00.00

$400,900.00

D. Personnel
2 heavy equipment operators
{$28/hr) (8 hrs/day) (60 days) (2)

]

$ 26,880.00

Project supervisor

(835/hr) (8 hr/day) (60 days) = 16,800.00
Technician
($17/hr) (8 hr/day) (60 days) = 8,160.00
Safety equipment and monitoring
($30/man} (4 men) (60 days} - = _7,200.00
S 59,040.00
TOTAL - $935,890. 00

CONCLUSIONS AND RECOMMENDATIONS

The company has recently shown an interest in resolving the asbestos
problem and has in fact submitted a plan to the EPA for demolition of
existing structures and disposal of waste containing asbestos. The
company stated (at the 26 May inspection) that they hoped to begin this
portion of the cleanup on 15 June and complete it before 1 December.
The plan is being reviewed by the EPA to assure compliance under
NESHAP regulaticns (40 CFR, Part 61 subparts A and B).



We feel that the actions being taken are in the best interests of all
parties concernad. We do not believe the site represents an emergency
at this time if the structures present on site are demolished and
removed in compliance with 11 applicable NESHAP regulations.

Covering of the site may be limited to small areas if the company
handles ashestos materials carefully and removes soils which are
obviously contaminated.

After this is completed, a comprehensive soil sampling program should
be initiated to determine if soils in any other areas actually need to
be removed or covered.
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CITIES SERVICE'COMPANY, EAST CHICAGO, INDIANA
ASBESTOS SAMPLING AND INSPECTION

. i l | [ESTIMATED | f |
IPICTURE! TLME | SAMPLE | % |CUBIC FRET | ~ PICTURE | SAMPLE !
CNUMBER | 9/21/82 IH0. CGOS |ASBESTOS |OF ASBESTOS| LOCATION AND REMARKS | LOCATION
: ] Tn: a.m.% 501 I 4 i - {Debrls near Alkalation Unit; facing {Insulation debris on ground T
; | | Wast °
_ 2 [10:06 a.m.| S02 | b L - [Alkalation Unit tower; facing West [Inside of bottom of pipes stick— [
: | l [ E % . Ji.g down |
f 3 T10:18 a.m.| 503 8 | 4ot . 12 tanks 30" x 7' with 1/27 insula- [Drgraded insulation between tanks!|
f f | | | tion West of Tank 59; facing West f !
‘ 4 [10:25 a.m.| S04 l 7 l - [Crude unit area; facing Fast |[Upper surface of ground I
! S [16:37 a.m.| S05 [ None [ - [Tank 196 & 197; facing North Degrading insulation from side of]
i ‘ i E E E ltank |
; h o 110:48 a.m.! S06 | 10 ] 7.9 IMCL, battery coker piping; facing [Degrading insulation from pipe |
f I | ! INortheast ! |
7 [10:52 a.m.| 807 F3 | 1.1 [MCL battery, asbestos papar <./2" Degraded insulation fLrom ground |
i | f ! Ipaper <1/2” [near 1GL piping
: B T11:00 a.m.| 8NR [ 22 l - [Soil sample, 150" N.E. tank 15; [Unper surface of ground ... i
1 f [ 1 | ' Ifacing North ! i
K 9 [11:20 a.m. 509 [ 14 i - 'Bottom catylic cracker; facing [Megrading insulation from pipe f
! | r | | [est 'sticking down ]
T [11:¢25 awm.| 510 4 ﬂ - lTnsulation pile N.E. cracking tower; |Pile of degraded insulation |
f ! | J [facing Uest E |
I [11:30 a.m.| G&ll 74 1 —-= [Pump & compressor Louse |[Degrading insulation from pipe |
2 (11038 awmet == | == ] R {Bagped Asbestos ! i
13 [11:42 a.m.| 512 Y ! — Treating plant; facing TFast |Degrading insulation from bottem |
1 | | | [of pipe along tower [
L4 P18 pema | —=— [ = l -— IDelay coolling unit, inside building | I
15 1020 poma | === - i —= [Weathered insulation ] |
16 F1:030 pamy [ === [ - f == [Catalytic cracker in background [ I
f | i J |Painting tanks in foreground; facing E. |
17 | 1:37 p.m.]  SI13 | 6 | 0.74 {80, 6" pipe, 1" insulation; WSN Tank |Degrading insulation from pipe |
| | i | '44; facing Northwest | ]
13 [ 1140 pame| =—- [ == 1 —~ [Veathered insulation ] I
19 T 1345 pemd! S14 | 5 | 0.75  |Weathered insulation 3'x6'x0.5; facing |Pile of degraded insulation \
{ | f |North ] ;
T2 ] 2:00 pem. | S15 0 ] 21 I 30.2 iDesalter accumulator 50'x10'D, 17 [Degrading insulation from tank |
l | J f linsulation; facing Northwest | E
21 [ 72:13 p.ma!| SI16 o<l i - [Fibered soil surface, SSW tank 80 { !
22 ? 2:30 p.m.| S17 % 6 } 6.8 {Tank 9'x19.6', 2" insulation; 200' SSW [Degraded insulation from near

|Tank 80; facing South

!
| tank f
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WESTONR SPER

Region _ V
Date 5-26-83
TDD# 5-8305-10
SAFETY PLAN
&, lncident Description
1. Location Citgo 2. Date 5-26-83
P.0. Box 178
2500 Fast Chicago Ave.
Bast Chicago, In. 46312
3. Type: Spitl [:7 Fire Z:?  HW Site Z:? piher Asbestos Site

I Status 0ld Refinery

5. Response Objectives Determine if an emergency situation exists.

6. Background Review: Complete £§?- Partial {::7
if partial, why?

7. Hazard tevel: High /
inhalation 4y/ In

Moderate /y/ Low / / Unknown_{:?
gestion / / Contact /7  External /7

8, Site Plan/Sketch Attached Yes / /  No /xf

9, Background Material attached Yes / / No éi7
"B, HMaterial Description
1. Type: Liquid / / Sotid 5{? Studge 4:7 Vapor/Gas / /

2. Chemical Name/Class  Asbestos { Amosite, Amphibole)

3. Characteristics: Corrosive {:? ignitable 5:7 Volatile / /
Toxic ig? Reactive_;:? Biclogical Agent [:7
L, Toxicity: TLV i DLH

5. Special Hazards __

&. Acute Exposqre Symptoms Shortness of breath of gradually increasing

intensity and a dry cough.

SHG:ss
11/24/82

] 'W RSW-396-1182



. €. Site Description

i.

b, Personnel

Size | B0 acres

Surrounding Population 460 within one . Xm.

Buildings/Homes

Topography Relatively £lat

eceivin aters ake Michigan 1% miles Nor
R g Wat Lake Mich 1t 1 th

Weather 60° sunny

Unusual Features

Site History Site opened.in the 1820%'g | rafi nary area ologed
in 1972 pavtially forn down between 1976 and 1980 releasing large
guantities of ashestos

Protection

Ia

2,

entry Level of Protective clothing : A/ / B/ / C /il D /7

If not B, why? Contaminant did not warrant level B.

Site Instrument Readings:

% 02 % LEL )
Radicactivity ANU
OVA Other
Was protective level up or_downgraded: Yes / / __ No V2
Up or Down graded to: A/ S/ B/ / C// DL/

Why

Actual Change:

Respirator Protective Equipments

SCBA

fas Hask X Canister Type

Ultra Twin X Cartridge Type _GMD-H Combination
Dust Hask B

Protective Clothing:

Boot covers ) Nitrile gloves
'éteel Toe Boots; Hard Hats
Tyvek suite Ultra Twin

e




E 7. Field Monitoring Equipment and Materials:

None

E. Decontamination Procedures

a1 . , - .
gggog%d iggggglgfc%gtgi%g: put clothing in plastic

1. Attach sketch showing Exclusion Zone, Contamination Reduction Zone,
Support Zone and numerically lasbeiled Decontamination Stations.

2. For each decontamination station note procedure and materials needed
on an attachment page.

F. Gezneral Information

1. Tezm members

Kevin Pierard

2. Site Safety Coordinator Kevin Pierard

&, Emergency Information

I R G i e Y

1. Have nearby people been evacuated: Yes / / No {_;
If yes ever how large an area
2, First Aid lnstructions Remove disabled person to.uncontaminated
area and treat ailment
3. Sources of help
: Name Town Phone Notifieg
' . Yes  He
Fire .
police Fast Chicago 392-8307 No
Ambulance East Chicago 392 8420 No
Hospital
Poison Information
Afrport
Heliport
i T h . .
;e:§e;§¥$P§0n§ - Citgo East Chicago 398-0734
Pepnoie citgo East Chicago 398-0734




o L. Energency Telephone Humbers
WESTON Hot Line

WESTON HPD

P, B. Lederman - HPH

5, M. Gertz - HSO
Hedical Emergancy

EPA -~ ERT Emergency
Chemtree

fentral Disease Control
Kational Pesticide

Medical Emergency

{For HSO Use Only)

Reviewed and Comments

215-525L-1925 or 1926
215-531-0797 or 0798 or 692-3030

513-4271-3063 (Nataonai Serv:ce)

201-321-6660
Boo-L2L-9300

Lo-329-3311 (day) 04-329-364k (night}
800-8L5-7633

- {Regional Service)

Prepared by ;ZZ:55’§2ii:LZé;;2

Date &£~ - £ 3
Approved by ,§” ﬁé?zé//

Date gfg

Action Required? Yes g:? Ho [:7

if yes, what action

Followup carried out? Date

5. 0. Signature Date



1. COST CENTER: ACKNOWLEDGEMENT OF COMPLETION 2. NO.:

FOR TDD
TAT EMERGENCY RESPONSE, O COMPLETE
REMOVAL AND PREVENTION O INTERIM

ROY F. WESTON, INC.

3. RESPONSE: ' » ' COFORMAL REPORT
ti : OLETTER REPORT
O FORMAL BRIEFIN
O OTHER (SPECIFY

3A. ACTUAL TOTAL COST: 3B. ACTUAL TOTAL HOURS:

4, DPO ACTION: O ACCEPTED 0O ACCEPTED WITH EXCEPTIONS OREJECTED
5. COMMENTS:

6. | CERTIFY THAT THE ATTACHED MATERIALS MEET AND COMPLY WITH ALL 7. DATE:

REQUIREMENTS OF THE SUBJECT TDD.

(TATL SIGNATURE)

8. | ACKNOWLEDGE THAT | HAVE BEEN PROVIDED WITH THE MATERIALS AND 9. DATE:
SERVICES SPECIFIED IN THE SUBJECT TDD WITHIN ITS ORIGINAL OR
REVISED TIME FRAMES.

(AUTHORIZING DPO SIGNATURE)

Sheet 1 White — TATL Copy
Sheet 2 Green — DPO Copy (Signed by TATL, Replaces Originial)
Sheel 3 Canary — NPMO Copy
Sheet 4 Pink — Project Officer Copy
Sheet 5 Goldenrod — DPO Original (Unsigned by TATL)
[ Photocopy to Contracting Officer (Washington, D.C.) RFW 381-10-82





